











\ AN NAVANY 














a FFIce 














No. rT, PINE aa 





VY 


DEVOTED TO THE INTERESTS OF ILLUMINATION, VENTILATION, 


WATER SUPPLY AND DISTRIBU ee & GENERAL SCIENCE. 





VOLUME LItt.—No,. 2. 
Whole No. 788. 





NEW YORK, MONDAY, JULY 14, 1890. 





483 PER ANNUM, 
IN ADVANCE, 








A.M. CALLENDER & co., 3 iaaiiadnets, - Cc, E. SANDEBRSON, Manager. 
JOS. R. THOMAS, C.E., Editor. T. J. CUNNINGHAM, Asst. Editor. 


Published on each Monday of the year, at No. 42 Pine Street, N.Y. 


Terms of Subscription, Including Postage.—For the United States and 
Canada, $3 per annum. European countries, $4.50 (19 shillings—224 francs). 
All payments to be made in advance. Single copies, 10 cents. 


Remittances should be made either by post-office order, express money order, 
registered letter, or bank draft on New York, payable to the order of A. M. 
Callender & Co. 


Co:lections are invariably made directly from this office, for subscriptions, ad- 
vertisements, etc. We have agents to solicit the same, but they are not 
authorized to receipt for money. 


Correspondence.—Wishing to make this Journat a gazette of intelligent dis- 
cussion to those of our readers who may wish to gain or give information on 
the subjects to which its columns are devoted, correspondence is solicited for 
publication from all who make the study of those subjects a pleasure or a 
profession. 


T..o American News Company, Nos. 39 and 41 Chambers street, New | 


York, are agents for this Journan. Newsdealers will send orders to them. 


Books.— We will forward by express, at publisher’s lowest rates, any book—scien- | 
tific or otherwise—to. any address in the United States or Canada. We would | 


suggest to our patrons that to avoid the risk and expense consequent on send- 
ing us the money (we do not send books C.O.D.), that orders for books be 
sent us through the Purchasing Department of the American Express Com- 


pany. 


CONTENTS. 


An Asterisk (*) denotes an illustrated article. 
Ep1ror1ats— 
NUNES LIN sc cucirdp bine canals yt ca alinin ts kev eisa satis ppedechpbtennaeaianeadeteses 37 
The Teachings of the First Five Months of 1890—The Fort Wayne Electric 
Company Successful—An Addendum to the Thompson Paper—Some Hints 
from Columbus, Ga.—A Correction—The Board of Health Condemns the 


Steam Heating Company's Piping System—The Ryde Meeting of the British 
Gas Institute—Fixing Electric Light Rates, Spencer, Mass.—An Odd Explo- 


sion. 

The Market for Gas Securities.............0.+sssesesseees Marat wexedeebbeckint 38 
Difficulties in Tank Construction, by Mr. Thomas Newbigging...... 39 
The Manufacture of Sulphate of Ammonia, by Mr. Harrison Veevers 40) 
ee Se, NE CN i scan cates crsectvntbnetvnaihcssgebsanbatdegesteceseees 42 
*The Greenough-Jones-Addicks Apparatus for the Manufacture of 

RUG Res aRciibs vated hs hnendosiasentinencetnbevitoassa ccnese gaebneoeee saeastestecess 43 
*Hambleton’s Apparatus for Measuring and Carbureting Air or Gas 44 
SEPEy MU TIND: CHOWN cis oi anscansoitvescccacccsscneussvcres meseous eter « 45 


Tests of Boilers atthe Pawtucket Pumping Station, by Prof. Denton 46 
IremMs OF INTEREST FROM VARIOUS LOCALITIES...........00ccceesecseeceeceeeees 47 


Consolidated at Rich Hill, Mo.—Col. Peters Goes to Europe—Annual Meet- 
ing, Ishpeming. Mich.—No Nuisance at the Montclair Works—Gas Heater 
Mfg. Co., Roanoke, Va.—Contracts Awarded to Mr. Gardner —Fuel Gas for 
Birmingham, Ala.—The Grand Jury and the New York Steam Company 
Destroyed by Fire—Public Lighting, Grand Rapids, Mich.—Goy. Brackett 
(Mass.) Vetoes the Bill Permitting Consolidation of Gas and Electric Com- 
panies—Gas Company for Simcoe, Ont.—No Truth in Sale of Louisville Com- 
pany—A Chicago Damage Suit—Annual Meeting, Long Branch, N. J.—And 
Many Other Items. 

Steel for Water and other Pipes. ....... 


TIIttrririririritiiirittii iti 49 


ENTERED AT THE POST OFFICE AT NEW YORK, N. VY. 
AS SECOND CLASS MATTER. 





BRIEFLY TOLD. 


——_ 

THE TEACHINGS OF THE First Five Montss oF 1890,—That which 
was predicted by us last January, when we contended that the gas 
makers were entering on a twelvemonth that would result in a greater 
extension of their business than had been experienced for some years 
Further, it is our pleasure to be in position to 
say that the advance so far recorded is very much ahead of what we 
looked for. We are in receipt of output figures from forty different 
points, which represent a total sendout of many thousand millions cubic 
feet, and the gain shown by a comparison with the corresponding send- 
out of the first five months of 1889 is an average increase of 13.2 per 
cent.—a very satisfactory showing, indeed. It should also be borne in 
mind that this percentage cannot be held to give more than a fair indica- 
tion of the increase in business, since it does not embrace the months 
(June, July and August) when the sendout on account of gas cooking 
uses would be most greatly influenced. The gain in the latter respect, 
however, will enter into the summary for the year; and we have no 
doubt that even those who are most sanguine over the development of 
the gas industry will be surprised at the results achieved. Looked at 
from any standpoint, the history of the first five months of the current 
year is a record of marvellous progress in the gas industry of the coun- 
| try. 
| Tue Fort Wayxe Extectric Company SuccessFuL.—Mr. Knight, 
| of Fort Wayne, who represents the home establishment of the Fort 
| Wayne Electric Company—and it is needless to add that Knight is 
about as clever a representative as the Company could possibly have— 
paid us a visit last week, on which occasion he was in his happiest vein. 
| His vivacity had good reason for existence, in that he had just closed a 
with the American Electric Company, of Kansas City, Mo., 
|which calls for the installation, in Kansas City, of an are light plant, 
'rated to maintain 600 (2,000 candle power) lamps, on the Wood system, 
| which is controlled by the Fort Wayne Electric Company. The con- 
tract was awarded only after a most careful and thorough examination 
|into the merits of all the leading are systems on the market. Is it any 
| wonder, then, that Mr. Knight was in eprightly mood ? 


back has come to pass 


| 
| contract 


AN ADDENDUM TO THE THOMPSON PAPER, ON THE CLAUs Process.—In 
lour issue for last week (July 7, page 3) we published an article on the 
‘‘Claus Process” by Mr. George Tredway Thompson, of St. Louis. 
| We had hoped to print this article at an earlier date, but the MSS. was 
|held back by Mr. Thompson in the hope that he might be enabled to 
speak more specifically as to the present working of the Claus system 
‘at the Belfast (Ireland) gas works. Owing to delay in the transmission 
of the foreign mails, the desired information came to hand at a period 
| too late for incorporation in the Thompson paper ; but the defect is now 
remedied in the publication of the following, recently at hand from Mr. 
Thompson 
‘A recent letter from Mr. James Stelfox, Engineer of the Belfast 
| Corporation, contains the following interesting remarks: ‘‘ ‘ We are 
| not, at this moment, working the Claus Process, but the assumption that 
we have given it up is quite a mistake. As a matter of fact, we succeed- 
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ed in the thorough purification of our gas for a period of over two|tem, in accordance with plans formulated by the Board. It is regret- 
months, during which upwards of 8,000 tons of coal were carbonized. | table that the experts did not make a series of temperature tests of the 
Of course, the gas was passed through our own purifiers afterward, asa | gases in the conduits passing through the points examined. 

check ; but the experiments were made at the outlet of the Claus Pro- 
cess, and during the period mentioned only on one occasion was there} Tye RypE MEETING OF THE BRITISH Gas INSTITUTE.—The success 
any foul test; and that was owing to the negligence of the man in| of the 27th annual meeting of the Gas Institute (held at the Town Hall, 
charge. The reason of our stopping was the complete breakdown of | Ryde, June 17 to 19), under the Presidency of Geo. Garnett, Esq., evi- 
our pumps. I have been obliged to lay them aside, and iiave fixed a] dences fully the fact that the great body of the membership of the In- 
complete new set, supplied by the Worthington Company, New York. | stitute has that spirit of fealty which counts for much in times of dis- 
These are all fixe’, and I only await the arrival of a new still, to besup-|sension. At any rate the proceedings of this year prove that the old In- 
plied by Messrs. C. & W. Walker, to re-commence operations. I have| stitute is to grow in years and usefulness despite the confusion and se- 
every hope that when we do again commence we shall thoroughly | cession of a twelvemonth ago; and that is matter for hearty congratula- 
achieve the object of our experiments.’” tion, surely. The paper list was an excellent one, but the discussions 
on the subjects presented were not as voluminous or interesting as some 
that have been reported at other gatherings. The technical portion of 
the meeting, however, was most creditable to the Institute, and, in ac- 
cordance with our custom, we shall place before our readers in due time 
the papers that were read. The Birmingham Medal was most appropri- 
ately awarded to Mr. T. Newbigging, of Manchester, ‘‘ in consideration 
of work he had successfully carried out not only in various parts of 
“ngland butin South America, Africa and on the Continent of Europe.” 
The other prizes were thus awarded: £10 to Mr. W. A. Valon, for his 
paper of a year ago on the use of oxygen in connection with the purifi- 


Some Hints rrom CoLumBus, GAa.—The annual meeting of the Gas 
Light Company, of Columbus, Ga., was a most harmonious one, which 
is not to be wondered at when it is known that the balance sheets for the 
year disclosed a good round sum to the credit of the working for the 
twelvemonth. Superintendent Jenkins came in for a round of congratu- 
lation, which was fairly earned by that capable and painstaking officer, 
whose best efforts are always at the call of the Company and its patrons. 
To show that he is up with the times we have only to give the following 
analyses of some of the figures in his report : 





Gas sold in first six months of 1890 . .... 6,337,800 cu. ft. cation of gas; £7 to Mr. Geo. Anderson ; £3 toMr. Norton H. Humph- 
* 1889....... 5,967,200 * rys (our Special English Correspondent), for his contributions to the 
moe scientific periodicals, and for his practical work in the laboratory. The 

et has wo 01d 0 Silene aan 370,600 cu. ft. 


meeting was favored with fine weather, which added greatly to the en- 
—or 6} per cent. This gain is all the more pronounced from the fact | joyment of the elaborate outing programme that had been prepared. 
that the Company has had no street lamps since February Ist, and is ex-| Mr. Joseph Hepworth (of Carlisle) was chosen President, and Messrs. 
periencing sharp competition from the local electric light company. The| W. A. Valon and Harrison Veevers were named Vice-Presidents. The 
decrease in cost of gas sold figures out at 12.63 per cent. for the 6 months. | next meeting will be held at Carlisle. 

The number of consumers on July Ist, 1890, was 541 ; on the same date, 
1889, the number was 489—an increase of 59, or 14.25 per cent. Thean- 
nual election resulted in the selection of the following officers: Presi- 
dent, T. E. Blanchard ; Secretary and Treasury, T. D. Huff ; Superin- 
tendent, E. H. Jenkins. Directors, D. P. Dozier, T. E. Blanchard, D. 
F. Wilcox, J. B. Holst and W. L. Clark. An animated discussion took 
place in respect to the matter of making a special effort to popularize the 
use of gas for cooking and fuel purposes, and it was finally decided to 
make a special rate ($1.25 per 1,000 cubic feet) for such use, provided the 
quantity so used in each instance amounts to 1,000 cubic feet or over 
per month. That liberal policy ought to have the desired effect. 


Fixinc Exvecrric Light Rates, SPENCER, Mass.—The Spencer Gas 
and Electric Light Company has agreed to accept 30.35 cents per night 
for each electric (1200-candle power) are supplied the town, on the basis 
of a ta>le of lighting ‘‘ from dark until midnight.” This price is the re- 
sult of an ‘‘averafe” of the rates paid to the remaining nine towns in 
Worcester county that maintain 1200 candle power electric arcs. 


An Opp ExpLosion.—A contemporary notes that about a fortnight 
ago, shortly after the lights had been lit, a cat in an Atlanta (Ga.) drug 
store overturned a gallon demijohn containing a quantity of ether. The 
A Correction.—In the discussion that followed the reading of the | ¥*P°" of the latter was fired by a — light, ae the reaniing explesion, 
paper by Mr. Printz—‘‘ Wrought Iron, Cast Iron or Steel—which is the though not of great force, was sufficient to disarrange the contents of 
Best Material for Street Mains ?’—at the St. Louis Meeting of the West- | ™@"Y neatly-arranged shelves. 
ern Gas Association—Mr. Wm. Tracy, of Alton, Ills., is quoted (June 
30, p. 916, second col., first paragraph) as saying: ‘‘ I have used cement 
joints for years. I use four parts of cement to one of lead. * * *.” 
What Mr. Tracy did say was: ‘‘I have used cement joints for years. I 
use four joints of cement and one of lead for expansion,” etc. 


Tur Garland Gas Light Company, of Hot Springs, Ark., is about to 
change its system of manufacture to water gas, having contracted with 
the National Gas Light and Fuel Company for a Springer apparatus, 
rated to make 240,000 cubic feet per diem. The same contractors will 
also erect an apparatus for the Kenilworth Company, a new gas enter- 


prise incorporated for Kenilworth, a rapidly-growing suburban district 
THE Boarp or HEALTH ConDEMNS THE STEAM HEATING ComPANyY’s | of Chicago. 


PiPpiInGc SysteM.—The authorities of New York are, as they certainly ee aes 

ought to be, pretty well stirred up over the recent street upheavals in The Market for Gas Securities. 

lower Broadway, and it now looks as if the Steam Company is in for a —_ 

notice that it must repair its mains, or go. Following the mandate of| The feature in the city gas share market is the continued strength dis- 
the Board of Public Works, and the presentment of the June Grand | played by Mutual shares; also in the instance of the Equitable. The 
Jury, we are now treated to a report made by a corps of experts com-| former stock cannot be purchased for less than 125, if at that. The 
missioned by the Board of Health to look into the causes of the many | Company’s earnings are steadily increasing, and the Directors have (on 
recent and violent explosions that have been traced to the manholes of | 10th inst.) ordered an increase in the half-yearly dividend of 4 percent., 
the Subway and Steam Companies in and about Broadway and Fulton | which means that the immediate annual return is to be raised from 4 to 
streets. The examiners made an extensive series of temperature tests of |5 per cent. The Equitable Company's earnings are responsible for the 
the manholes and of the soils close to the pipes and conduits of the _inerease in its stock values. Consolidated shows no change, and Brook- 
Steam Company and the Croton water mains, etc., and the readings lyn shares are about as before. A despatch to the Tribune (July 10) is 
show an astonishing state of affairs. The temperature (normally) of the | as follows: ‘‘ All the $50,000,000 of stock of the American Gas Invest- 
subway manholes is shown to run from 70° to 76°, but in the Steam | ment Company, one half of which was to have been placed in England 
Company’s manholes the temperature attains, and not infrequently, a| and the remainder in this country, will now be disposed of in the United 
maximum of 162°. The temperature of the Croton water as it enters| States. The reason for the change in the placing of the stock is said to 
buildings in lower Broadway in pipes located a few feet from the steam | be due to the bickerings of the two factions in London, each of which 
pipes is often at 120°, while the normal temperature should not, and | sought to control the stock allotted to the English capitalists. * * * 
does not, in situations unaffected by proximity to the steam pipes, ex- The leading projectors of the Company, all well-known capitalists of 
ceed 76°. The temperature in vaults under the sidewalks in lower | this city (Philadelphia), who had already subscribed, helda conference, 
Broadway at points where the steam mains pierce the roadbed at the and all agreed to double their subscriptions. * * *.” The Milwaukee 
distance of a few feet is frequently at 170°. It is presumed, in conse- | Company has declared a dividend of 5 per cent., and will make an ad- 
quence of this presentation by its experts, that the Board of Heaith will | dition to its capital, which will bring the latter up to $1,140,000. The 
order the Steam Company to make special alterations in its piping sys- | present amount is $950,000. 
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LA Paper Read Before the British Gas Institute. | so on till the circle was completed. Every section as itrose was carefully 


Difficulties in Tank Construction. shored from the ground left in the center, and backed with sharp sand, 
——- that settled down like a wedge behind the wall. 

By Mr. THos. NEWBIGGING. It might seem an objectionable thing to thus build up the concrete 

A narrative of difficulties encountered and overcome is always in-| wall in sections. So it was, unless great care had been exercised, In 
teresting, besides being instructive and useful. Having this in mind, I | the first place, the wall was not sufficiently strong in itself (the circle 
thought that a profitable half hour might be spent in recounting the | not being completed) to resist the pressure of the semi-liquid and moving 
difficulties I had lately to contend with in the construction of a concrete | mass behind it. It was only the careful timbering of the wall behind, 
tank. The story is a simple, straightforward one. I tell it more for the | and the shoring of it in front from the center mound, that admitted of 


encouragement of young engineers, who in their work may have diffi- | its being done. Again, in adopting this method of construction, there is 
culties to contend with, than from any novelty of situation it contains. | always danger of unequal settlement in the different sections, resulting 


It will probably awaken reminiscences of similar troubles experienced | in cracks and fissures. This was avoided by taking care to thoroughly 
by others ; and it should lead to a discussion of a valuable character on | ‘‘ pun” or pound the layers of concrete as they were deposited. When 
this important branch of engineering practice. \the complete circle was thus finished in sections to a depth of 12 feet, 

The gas works on the premises of which the structure had to be built | the remainder of the wall, to its full height, was put in by adding con- 
are situated on what I might desiginate the “‘ flats,” or low ground, not far | tinuous layers all round. At certain points, where there was reason to 
distant from the present estuary of one of the largest Lancashire rivers. | apprehend danger in drawing the shoring timbers from behind the wall, 
Without doubt, at one time (how long ago it is not possible to say) the | these were left in position. The value of this timber not recovered was 
whole of the land hereabouts was under the water of the same estuary, | £230. The ground inside was then removed, the bottom concreted, and 
which has gradually become contracted to its present width. The ground | the whole of the inner surface coated 4-inch thick with a rendering com- 
in the locality is, geologically speaking, of comparatively recent forma- | posed of equal parts of Portland cement and sand, afterwards skimmed 
tion, consisting first of 18 inches of soil, succeeded by a layer of peaty | with neat cement 


vegetable deposit 10 feet in thickness. This is just like a thick carpet,| The poor contractor, I am sorry to say, lost several hundred pounds in 
springy to the tread, and saturated with water, which is retained in its|carrying out the work. And here I may mention the fact that, in all 
interstices precisely in the way that water is absorbed and held by a| my experience in masonry tank building, I have never known the con- 
sponge. The fact that it retained the water was so far advantageous to | tractor to make money out of it. I account for it largely in this way : 


the work, inasmuch that at no time was much trouble experienced with | When work of this kind is advertised, there are always a number of 

the presence of any large influx of water into the excavation. Under-|new men—men new to the work of tank construction—ready to tender. 

neeth this layer of vegetable matter was a bed of blue silt, locally called | These, being without experience of the risks and difficulties, putin a low 
‘* white ore,” 18 feet thick. On reaching this our difficulties began ; for | figure ; and it being the rule to accept the lowest tender, providing the 

no sooner was it laid bare and exposed to atmospheric influences, than | person tendering has anything of a reputation, the contract terminates 

it softened and ran like melted butter. But this is a digression from the | in a loss. 

order of my story. 





The clerk of the works whom I appointed to see to the proper carry- 

On being consulted by the Gas Committee, the question arose as to| ing out of the contract was a plain practical man. I do not think he 
whether a cast iron tank standing partially above the ground level, or| knew anything of the differential calculus, even if he had ever heard of 
whether a brick or concrete tank wholly in the ground, should be adopt-|it; but the theory of strains seemed to be a part of his constitution. 
ed. I had previously glanced at the situation, and scarcely liked the | Squaring the circle is admitted to be a most difficult operation, and one 
idea of an iron tank. There was already, on another part of the site, a|that tries the capabilities of the most ingenious mathematicians ; but 
cast iron tank, which had contracted a curious habit—an objectionable | that he squared that particular circle, I am prepared to vouch with all 
habit in a tank—of floating about, or tilting over from one side to the| my power. He was a veritable Mark Tapley of a works clerk. The 
other. At one time it would be 3 or 4 inches out of level to the right ;| greater the difficulties, the higher his spirits became, and the higher his 
at another time it had changed its mind and stood as level as adie. But | hopes ascended. A man of that kind is simply invaluable to an engin- 





the latter was only a passing mood ; for, on examining it a little later, | eer. Some clerks of works I have known (though this remark does not 
it was found to have lurched over several inches to the left. Looked at | apply to any of mine, I am happy to say) take a delight in magnifying 
from a philosophical point of view, the phenomena which this tank ex-| troubles. They look only at the dark side of things ; and the expression 


hibited were interesting as astudy. A tilting tank, however, as you will | of their countenance at any slight mishap is enough to drive one into 


all admit, is not desirable from a gas manager’s point of view, and es-| despair. Not so my man. The more harassing the difficulty, the pleas- 
pecially if it happens, as was the case here, to be the only tank and hold- | anter he looked. His “ bright smile haunts me still.” He lodged in a 
er on the premises. As a curiosity, it was everything that could be de- | | house within half a stone’s-throw of the work ; and, as he told me himself, 
sired ; but its antics were a sore grief to the manager, and the fear of | he used to take pleasure in lying awake at night listening to the creak- 
a taishen was always present to his mind. It became his ‘‘ Old Man of i ing and straining of the timbers in the trench. Every now and then a 
the Sea.” He looked at it askance at intervals during the day ; and on| crack as of a rifle shot, caused by the splintering of the tough wood, 
retiring to rest at night, he would dream that it had jumped on him as| woke the echoes of the night; but he knew that the struts were there 
he lay asleep, and held him in its clutches like a nightmare. The fact is, F and doing their duty, and that this was only their way of letting him 
the structure rested on the spongy, peaty layer which I have described ; | know that they were ‘‘on the job.” He had other excellent trants in his 
and hence its unstable condition and erractic movements. line; for he always talked of cement, concrete, puddle, and bricks and 

Before making up my mind as to what class of tank should be adopt- | mortar, as though they were his brothers and sisters. 
ed, I had borings made of the ground ; and after piercing through 28 | Meanwhile, as the work proceeded, our old acquaintance the cast iron 
feet of the soft strata mentioned, we reached a bed of solid clay. There- | tank, contiguous to the new work, was continuing its absurb vagaries, 
upon, my recommendation was that a concrete tank, 28 feet 6 inches in | ‘only moreso, because there was a slackening of the spongy foundations 
finished depth, should be constructed. The Committee, like sensible | underneath it. First it lurched over to one side, then over to the other. I 
men, accepted my recommendation, and empowered me to prepare the | was strongly inclined to chain it to the spot and prevent its running 
design, and see to the work being carried out. away with the holder ; but Mark Tapley promised to keep a close watch 

The contract having been made, the first thing was to sink atrench 12| upon it. A dancing dervish of a tank is not desirable, however unique 
feet wide all round the circumference and close-timber both sides of the | its performance. Who knows but some morning it might be found try- 
excavation. This was done to about half the depth only, as, from the | ing to stand on its head! The force of example, however, is wonderful. 
nature of the ground, it was considered unsafe to go to the full depth at | Now that there is a sedate and stable concrete structure alongside of it, 
once. The vertical shoring timbers were 7 inches wide by 3 inches | our mercurial friend in cast iron, having sown its wild oats, appears to 
thick ; the double walling-pieces, 3 feet apart, were 11 inches by 3 inches; | have sett!ed down into a sedate and sensible tank also, and promises to 
and the struts were 9 inches by 6 inches in cross section. To prevent the | do good service for many a year. As a matter of fact, the new construct- 
blue silt from oozing through between the vertical timbers, a quantity of |ion has consolidated the ground in its neighborhood, and so improved 
hay was used in caulking the joints. its understanding 

Seeing, as I have explained, that it would be risky to open the trench In strict justice, my clerk of works deserved a present besides his 
to the bottom all the way round, I decided that the wall should be put inin | wages when the job was finished, because his bright and ready common- 
sections. This was accordingly done. A sixth part of the circumference | sense, and his rare aptitude saved the expenditure of scores of pounds. 
was opened up right down the full depth. The concrete was built up to| But he got none from the authorities, I am sorry to say. A local body, 
a height of 12 feet. Then the next section was similarly dealt with, and | unlike a human and corporeal entity, cannot give presents ; and this, no 
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doubt, accounts for the omission. To be sure, I handed him a douceur 
in a kind of a shamefaced way that it was so small an acknowledgement 
of his worth. Never mind, he had his rewerd. The tank, when it was 
filled to the brim with water, proved to be as tight as a bottle. 


Discussion. 

The President, in inviting discussion, said the moral of the paper was 
to be sure of having a good foundation on which to raise any super- 
structure. Some 35 years ago, when at Portsmouth, he was sent for to 
Ventnor to advise as toa 6-inch governor which was out of order. When 
it was erected, it had a brick foundation ; but he found this had been re- 
moved, and it stood on a four-legged stool. The foreman said this was 
very convenient, because when it sank a bit on one side they sawed a 
piece off the leg of the opposite side, and so brought it level. At the 
same works, Mr. Alexander Wright and himself on one occasion super- 
intended the getting of a station meter through a doorway. They tried 
every way they could think of one afternoon, and -could not get the 
meter through ; but when they went down the next morning, it rolled 
in easily enough. At the same works a whole stack of retorts sank 3 
inches in one day ; and it cost about £3,000 to build a sea wall to keep 
out the water. When a tank was constructed at Ventnor, they thought 
that they had a good foundation on what was called the ‘‘ blueslipper.” 
When dry, it was as hard as a rock ; but when water found its way to 
it, it slipped. This was a 61 feet tank ; and when he went to see it on one 
occasion, he discovered it had slipped over just half-way down horizon- 
tally, owing to the water having reached the blue slipper and produced 
pressure behind it. It cost £600 to put the tank right. Again, in Ryde 
they were making a tank 71 feet in diameter ; and when they had got down 
15 feet, he found they could go no further. The ground was one-third 
running sand, one-third a 2-inch stratification of stone, and one-third 
clay. Hehad some good Portland cement concrete put down ; and he did 
not think the tank had ever leaked from the moment it was made, for it 
was always full. This showed the value of good concrete ; and if it could 
be put down right, it would stop these difficulties. Running sand was a 
great trouble. He once had to build a tall chimney, and was obliged to 
go down 22 feet 6 inches before he came to solid rock for a foundation ; 
and he had to fill the whole of it up with concrete before the chimney 
could be constructed. 

Mr. Miles remarked that Mr. Newbigging did not say how he got rid 
of the vast quantity of water which he must have had to contend with, 
nor what effect it had on the surrounding ground when he had succeed- 
ed in doing so. One of the most interesting points in the paper was the 
reference to the ‘‘ Mark Tapley” clerk of the works; and he thought 
his name ought to be given, for his services were certainly worthy of 
world-wide recognition. 





(A Paper read Before the British Gas Institute. ] 
The Manufacture of Sulphate of Ammonia. 
oo 
By Mr. Harrison VEEVERS. 

Although in these days the primary object of the destructive distilla- 
tion of coal is to obtain an illuminating gas, yet it is interesting to learn 
that. the first British patents in connection with gas industry were for 
what are now considered residual products—the question of the pro- 
duction of gas being conspicuous by its absence. The first patent regis- 
tered was by John Joachun Becher and Henry Searle, in 1681, for ‘A 
new way of makeing pitch, and tarre out of pit coale, never before found 
out or used by an other.” The second was one in which Martin Eele, 
Thomas Hancock, and William Portlock, in 1694, had a grant of “ es- 
peciall lycence” for a similar purpose. The modus operandi is de- 
scribed as ‘‘ breaking, grinding, and boyling roch or roofe stone” (so 
that the plan adopted would scarcely be considered as destructive distilla- 
tion), until, in 1716, Talbot Edwards proposed to obtain the ‘‘ pitch, tarr, 
and oy! by fluxing with fire only.” In 1781 there is the first mention of 
a volatile alkali (which would be ammonia) in a patent taken out by the 
Karl of Dundonald, the father of the celebrated commander, who de- 
scribes his invention asa ‘‘ method of extracting or making tar, pitch, es- 
sential oils, volatile alkali, mineral acids, salts, and cinders from pit coal,” 
by a process similar to the present method of making hard coke ; but no 
importance seems to be attacbed to the volatile alkali. Ten years after- 
wards, John Barker took out the first patent for the production of ‘ in- 
flammable air ;” and it is somewhat surprising to learn that the object 
of this invention was to obtain motive power, and not light. This is vir- 
tually the first gas engine invented ; and another patent was taken out in 
1794 by Robert Street for a similar purpose. In both cases gas and air 
were exploded in a cylinder. 

Very obscure references are made in these early patents to the uses of 





the distillates. In one, the inventor states: ‘‘ The tar, oil, and volatile 
alkali is distilled from schystus,” and its uses were for ‘‘ destroying and 
expelling garden, field, and house vermin, and in the preserving of 
sown seeds and plants from being eaten by vermin.” The first specific 
patent for treating crude ammonia was taken out in 1837 by George D. 
Midgley and John Howard Kyan, 34 years after the well-known Winsor 
had patented his method of distilling coal to procure gas to produce 
light and heat, also ‘‘ for increasing and multiplying force and power.” 

It would appear that the early gas engineers considered the tar and 
liquor as intolerable nuisances. To dispose of them was a serious matter. 
Turned into water courses, fish and cattle were destroyed ; theammonia 
was uninflammable, the tar was unsalable. So to get rid of these pro- 
ducts, land was rented away from the gas works, deep holes were sunk, 
and the tar and water buried, to the bewilderment, perhaps, of future 
geologists. Works near the sea had submarine pipes laid to convey the 
fluid away from land. There was then the anomaly of two sets of in- 
ventors distilling coal, each seeking one description of product and dis- 
carding the other. Our earlier engineers were too much concerned with 
the mechanical problems in the way of producing gas to be able, if in- 
deed they were capable, to study the chemistry of their business. But 
in time chemistry kindly taught the profession the pecuniary advan- 
tages of the bye-products. It taught that by distillation tar yielded a 
wealth of marvelous colors and scents—indeed, that all its derivatives and 
its caput mortuum were of value in increasing revenue, so as to reduce 
the price of the prime product, gas ; and that it included in its composition 
combinations of such complexity and number as to afford almost endless 
variety. An account of the chemistry of tar products alone would now 
fill more volumes than the chemistry of all organic and inorganic sub- 
stances half a century ago. Nor has the sister residual—the crude am- 
moniacal liquor—been neglected by the vigilant attention of chemical 
science, though not yielding such manifold results. Owing \o the com- 
plexity of the treatment of tar, and to its more dangerous nature, most 
gas authorities dispose of it in its crude state ; not so, however, the liq- 
uor. The very simplicity of the process, and the safety of the manufac- 
ture, are inducements to the gas manager to undertake the work of mak- 
ing sulphate, particularly when the gas works are remote from the 
works specially devoted to the industry, and the conveyance of the 
liquor is expensive. Broadly speaking, there are three processes for 
converting the ammonia of gas liquor into sulphate of ammonia. 
The writer’s earliest experience of the first system at gas works was 
about 40 years ago. The gas works were near the center of a large 
town ; and one is surprised at the forbearance of the residents in allow- 
ing the manufacture of the salt to be carried on in their midst. In the 
gas works was 2 large brick building with massive walls 5 feet thick. 
This had been erected to contain a gas holder ; the intention being that, 
in the event of an explosion, the sky rather than the earth should feel 
the dire effects. With advancing knowledge, however, gas holders were 
erected in the open ; and this building was utilized for the manufacture 
of sulphate of ammonia. Pans of wrought iron were ranged on two 
sides of the room ; each pan having its own furnace. The liquor, mixed 
with sulphuric acid, was heated, and water and sulphureted hydrogen 
evaporated until the combined acid and alkali were sufficiently concen- 
trated and salts of sulphate of ammonia were formed. The crystals were 
‘* fished” out with wooden ladles, and a black, dirty looking salt was 
the result. But who can describe the abominable smells given off dur- 
ing the process? It is charitable to assume that the olfactory percep- 
tions of the people of that period were not so keen as those of the present. 
Complaints, however, must have been made; and the nuisance was 
somewhat abated by the pans being covered, and the fumes inhaled by a 
fan and driven through purifiers charged with oxide. But the salt was 
not satisfactory in appearance, and the waste of fuel was great. 

The second step in the mode of manufacture was to drive off the 
ammonia and other gases by heat applied to a still. This still was gen- 
erally a circular one with a dome. A fire having been lighted in the 
furnace, the gases driven off were conveyed toa thick lead or wooden 
lead-lined saturator charged with sulphuric acid, which, of course, 
united with the ammonia, and the sulphur gases were conveyed to the 
furnace, converted into sulphurous acid gas, and so carried away. 
By this plan, only the volatile ammonia was driven off ; and any 
ammonia fixed to acids derived from sulphur, chlorine, or carbon was 
lost, unless released by the intervention of lime, soda, or other alkali. 
The addition of lime, even, was, however, of questionable value, owing 
to the cost of it, and of the labor in keeping the material well mixed. 
The two faults of this system were its cost in fuel and its risk. If the 
still were not carefully examined periodically, there was a danger of 
the neck being choked with carbonate of ammonia, and an explosion 
occurring. 
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The third and most modern plan of making sulphate of ammonia no | 
doubt derived its origin from apparatus used in distilling alcohol ; and 
Mneas Coffey, of Dublin, who patented his celebrated still in 1832, may 
be considered the forerunner of all the inventors of the present continu- 
ous plan of distilling ammoniacal liquor. To this still, to the scientific 
use of lime, and to the regenerative use of the heat, may be ascribed the 
success of the present method. It may be remarked that if the judici- 
ous use of lime, magnesia, or alkali is of economical importance, it has 
to be so applied as not to cause an incrustation in the vessels employed, 
nor in such quantities as to be wasteful of lime, or on the other hand of 
fixed ammonia. After the introduction of the Coffey still, and the 
economical use of lime, the great merit of the present system is the 
adoption of the regenerative principle so useful in many ways in the 
gasindustry. Its application issimpleand ingenious. The first point to 
be remarked is that the heat is applied in the form of steam of low 
pressure ; the heated vapors leaving the saturator are utilized to warm 
the incoming crude liquor to such an extent that the bulk of the free 
ammonia is driven off without any expense in fuel. This plan of making 
sulphate has been so often described, and is so well known to the pro- 
fession, that further description is not required. It is difficult to 
imagine how further improvements can be made in the distillation of 
ammonia, though in the after treatment of the salt mechanical assist- 
ance has been required. In the pan system, the salt was fished out 
direct; in the still plan, the saturator was of necessity introduced, and 
at first the contents were run into vats or wooden cisterns—the mother 
liquor, after the removal of the salt, being ladled or pumped back into 
the saturator. This is, in fact, the before-mentioned patent of Messrs. 
Midgley and Kyan, in 1837, who state that, after the free ammonia and 
that liberated by lime were united to dilute sulphuric acid in a saturator, 
‘*the salts produced are to be crystallized by evaporation in suitable 
open vessels.” By this plan, the sulphur gases generated by the distil- 
lation would be conveyed to the furnace; but the expense of fuel for the 
still, and afterwards for the evaporating vessel, would be considerable. 
Subsequently, however, the saturator was improved by being made 
with a sloping bottom, so that the salts when formed, being of -greater 
specific gravity than the liquor, passed under an apron to the front, and 
from there were ‘‘ fished” or lifted out (by means of copper or wooden 
ladles pierced with holes), placed on a drainer, and then conveyed to 
the store. 

Up tothis point of ‘‘fishing,” further improvements, except in minor 
points, seemed impossible ; but any visitor to a sulphate manufactory 
must have noticed the slow, laborious work of fishing out the salt—an 
occupation detrimental to the health and clothing of the workmen, often 
injurious to their eyesight, and expensive to the manufacturer. As 
mechanical labor is cheaper and more manageable than manual, and 
the nature of this work is mechanical, efforts have been made to 
tranfer the salt from the saturator tothe drainer by machinery; but to 
do this on the principle of a river dredger would be clumsy and expen 
sive, and machine power is not always available. But the steam ejector 
has been adapted to this use, and Mr. Wilton, Engineer of the Chemical 
Department of the Beckton Gas Works, has, after many trials, been so 
fortunate as to solve the problem presented in the department of the 
manufacture of sulphate of ammonia. Having been interested for so 
many years in the business, the writer sought, and at once obtained, 
permission to see the plan in use at Beckton ; and was so pleased with 
its simplicity and utility, that he determined to bring the subject before 
his brother engineers. The plan, which Mr. Wilton has very properly 
covered by a patent, is as follows: The salts, when formed and gravi- 
tated to the front of the saturator, are lifted by the action of a 
steam jet on to the drainer, from which the surplus moisture is con- 
veyed back to the saturator by gravitation. Such, in brief, is the 
principle; but, in settling the details, considerable thought and many 
experiments were required. 

At Beckton the apparatus was raising the salt from four combined 
saturators without manual work, and in much less time than would be 
required by hand labor; so that the economy was self evident. This 
invention is the crownimg improvement in the manufacture; and to 
visit a sulphate house fitted with this and other mechanical contriv- 
ances, is a surprise to one accustomed to the old methods. The sul- 
phuric acid is conveyed by a steam ejector from an underground to an 
overhead cistern, from which it descends by gravitation to the saturator; 
the lime is dissolved by steam and sent to its work by a steam ejector; 
and now, by this invention, the salt is removed by a similar contriv- 
ance. The process is automatic, and requires only the attention, not 
the labor, of the attendant; the only labor required being in removing 
the salt from the drainer to the stores. 
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working the process, writes from Beckton on the 4th of June, 1890, as 
follows: 


The discharger at work here has been going continuously day and 


night since about November last without any repairs or trouble of any 
kind. 


It is fitted to a set of four saturators joined together by pipes, so 
as to collect the sulphate into one general tank, from whence the salt 
is taken up by the discharger and delivered a distance of about 20 feet 


m toadrainer. The amount of sulphate lifted each day is 26 tons, and 


the total quantity lifted by this apparatus since the start in November 


last is 5,000 tons. Owing to the saturators being free from ammonia 


salt at all times, I have been able to increase the work very nearly 20 


per cent.—that is to say, from 10 tons per still to 12 tons 2 ewt.; a small 
portion of which (about 5 ewt.)-is due to other causes, making a net in- 
crease of nearly 2tons. The labor has been decreased by two-thirds; 
and when the dischargers are at work all through the house, I expect 
to reduce it still At present I have only one man each shift, 
doing the 26 tons, in place of three, and sometimes four men. 

There are so many excellent works on ammonia and its compounds, 
and the subject of the manufacture of sulphate has been brought so 
often before The Gas Institute and kindred associations, that the writer, 
not to occupy the time of the members by unnecessary recapitulations, 
will add a list of books and papers, so that members may be able to 


more. 


refer, without trouble, to the originals. 
Works on Ammonia.—An article in ‘‘ King’s Treatise on Coal Gas,” 
edited by Thomas Newbigging, Esq., C.E., Vol. III., p. 256 (1882.) 
‘Coal Tar and Ammonia,” by Dr. Lunge (second edition, 1887). 
‘‘Ammonia and Ammonium Compounds,” by Dr. Arnold, translated 
from the German by Dr. Colmon (Sampson Low and Co., 1889.) 

[This book is useful, not only for its information and plates, but at 
the end is a list of recent literature, British and foreign, and English 
patents, during the past 20 years. In alluding to these books and pat- 
ents, I would remark that it would be of great value to managers and 
to students of gas manufacture if The Gas Institute and the local As- 
sociations possessed libraries of works on the technicalities of the gas 
profession, and copies of patents bearing on the industry. | 

The following papers bearing on the subject appear in the transac- 
tions of The Gas Institute: 

“On Manufacturing Sulphate of Ammonia in Small Gas Works,” 
by Mr. J. Eldridge, 1871, p. 47. [This describes a system now anti- 
quated.| ‘‘The Estimation of Ammonia in Gas Liquor,” by Professor 
Foster, 1879, p. 99.]  ‘‘Modern Apparatus for the Manufacture of Sul- 
phate of Ammonia,” by Mr. W. Hindson, 1882, p. 168. ‘* Methods of 
Manufacturing Sulphate of Ammonia and the Adaptability of the Ap- 
paratus to the Production of Caustic Ammonia,” by Mr. F. D. Marshall, 
1882, p. 174. [The reading of these last-mentioned two papers was fol- 
lowed by a long and interesting discussion, in which Professor Foster, 
‘*Claus’s Ammonia Process of Gas Purifica- 
tion,” by Mr. C. Hunt, 1886, p. 84. |The discussion on this paper was 
enriched by the remarks of Professors Heaton and Foster.} ‘‘ Croll’s 
Process of Sulphate Making,” by Mr. George Anderson, 1887, p. 77. 
The following papers, with discussions, are recorded in the Proceed- 


among others, took part. 


ings of Associations of Gas Engineers and Managers: 

‘‘ Notes on Ammoniacal Liquor,” by M. J. H. Cox, Jr., read before 
the North of England Association at Leeds, 1883, p. 226. [This enters 
exhaustively into the chemistry of ammonia and itscompounds.| ‘* Re- 
sults obtained in the Manufacture of Sulphate of Ammonia and Sul- 
phurie Acid,” by Mr. J. Hepworth, 1883, p. 235. [This paper was read 
at the same meeting as the preceding one, and both are quoted in the 
work of Dr. Lunge on ‘‘Coal Tar and Ammoria,” pp. 567, 596.) ‘On 
the Manufacture of Sulphuric Acid in Connection with Gas Works,” by 
Mr. J. Hepworth, 1885, p. 70 [Read before the same Association at 
Newcastle-on-Tyne.] ‘‘On Something about Sulphate of Ammonia,” 
by Mr. C. D. M’Allum, 1885, p.73. [At the same meeting as the above. 
‘‘On the Present Depression and Future Prospects of Sulphate of 
Ammonia,” by Mr. Bradbury, 1885, p. 197. [Read before the Man- 
chester District Institution of Gas Engineers at Liverpool. } 


Discussion. 

Mr. W. Hardie, Jr., (North Shields) said the paper would be very 
valuable as a complete historical record; but, so far as he had gathered, 
the only novelty mentioned was the carrying of the salt from the satu- 
rator on to the drainer by some system of steam ejection. He did not 
quite understand how it was done; and he should like to know if the 
salt was in the solid or the liquid form, 

Mr. Miles asked if Mr. Veevers had seen the apparatus in operation, 
and if so, whether or not there was any difficulty in its manipulation. 


j 
} 





Mr. Wilton having been asked for statistics respecting the results of 





He said he had not heard any mentioned ; but it occurred to him that if 
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the solid salts were carried by the ejector, there would be a tendency to | nected to the main pipe at this point is a smaller vertical pipe extending 
choke the apparatus. He should also like to know if the system could nearly to the surface of the ground. The rubber packing ring is held in 
be applied to an ordinary saturator, and what was the monetary saving | place by an iron ring bolted to the bow! of the pipe and fitting quite 


by the Wilton apparatus. 
Mr. J. T. Sheard (Salford) inquired if the constitution of the salt was 


closely around the spigot of the other length of pipe, provision being 
made for deflection by making the bolt holes somewhat larger than the 


in any way affected by this process. There seemed to be no doubt, as to | bolts. It will be seen that the passage between the vertical pipe and the 


its practicability, because the results at Beckton had been given; but it | hollow rubber packing is closed by a screw having a hole bored length- 
occurred to him that possibly the salt might contain more acid, and also | wise nearly through it, and another hole meeting the first and at right 


more water of hydration. Ordinary sulphate of ammonia seriously 
affected the bags in which it was placed, and very soon rotted them; 
and he thought this might be even werse. 
of it? 

Mr. J. Booth (Southport) said he had been a manufacturer of sul- 
phate of ammonia for eight or nine years. He commenced on the inter- 
mittent system; and then, as the make of liquor increased, adopted the 
continuous process. At the end of last year he found he should have 
to enlarge his sulphate plant, and make continuously. He determined 
to adopt the best possible system; and the plan described in the paper 
was brought to his notice by Mr. Veveers. He at once saw that it 
would save a great deal of labor; and a month ago, in company with 
two of his committee, he had visited the Beckton works, and witnessed 
the process in operation. He was surprised at the ease with which the 
solid salt was elevated from the saturator, and conveyed on to the 
draining table; and he failed to see any danger such as Mr. Sheard had 
alluded to. As far as he could learn, the sulphate was all that could be 
desired. His committee had decided to adopt the process; and he hoped 
soon to have it in use. 

Mr. C. H. Hutchinson (Barnsley) asked if the process made any 
difference, in the amount of ammonia in the finished salt. Was that 
made at Beckton still guaranteed to be 25 per cent., and had it to re 
main in store any longer than usual before it was fit for market? 

Mr. Miles inquired to what cause the increase of about 20 per cent. in 
the result was attributable. 

Mr. Veevers, in reply, said the salt as raised by the ejector was semi- 
liquid, but rather more solid than liquid. The water drained quickly 
away to the saturator; leaving the salt fit for removal to the store. 
Having seen the apparatus at work on a very large scale, he thought it 
well, before writing his paper, to try it on a small one; and he had 
worked it very satisfactorily for a week. He found that, instead of 
employing two men, he could do the work easily withone. Mr. Wilton 
said he saved three men out of four. He had not found any choking in 
the ejector. At Beckton there were four saturators leading into one 
tank, from which the salt was lifted out; and the work went on con 
tinuously night and day. In his own small works, having but one 
saturator, it was only put in operation when the salt was formed. As 
soon as the salt began to appear, they commenced to lift it out; and the 
water drained back again into the saturator. He had sent two samples 
to analytical chemists, and was surprised to find that there was slightly 
more ammonia in this salt than in that raised by hand. The authority 
for the statement that there was a saving of 20 per cent. was Mr. Wilton’s 
letter. It arose through economy of labor. 

The President said there was one important point in the paper which 
the Council had already taken into consideration—viz., the formation 
of a library of reference at the new offices in Victoria street. He had 
already been looking through his own library, and should be happy to 
place in the hands of the Secretary his first contribution toward the 
library. He merely mentioned this in the hope that other gentlemen 
would be induced to do the same. 


Had any analysis been made 





The Berryhill Pipe Joint. 
——_—— 

Numerous advantages are claimed for a pipe joint that has been put 
on the market by Mr. A. Berryhill, of Pittsburgh, Pa., among which 
may be mentioned its adaptability to changes in alignment of the pipe, 
its tightness, it is asserted, not being affected by unequal settling of the 
different lengths of pipe; also the ease with which an arrangement may 
be put on the pipe for collecting such leakage as may take place and de- 
termining its location, and also the means provided for stopping such 
leaks as may be found at the joints without uncovering the pipe or in- 
terfering with travel in streets in which the pipe is laid. 

As shown in the illustration, the bowl of the pipe is made slightly 
funnel-shaped, to admit of deflection, the packing about the end of the 
pipe being lead, pitch or other suitable packing. Back of this is a ring 
of rubber packing of rectangular section and hollow. This is opened at 
one point, the top of the pipe as shown in the annexed cut, and connec- 
tion made with a reservoir containing fluid, preferably glycerine. Con- 

















angles and passing completely through the screw ; by means of these 
holes free passage is established between the packing ring and the verti- 
cal pipe. In laying pipe with this joint, or tightening the joints of that 
already laid, the method of procedure is as follows: The screw bored as 
above described is slackened until the transverse holes are in communi- 
cation with the vertical pipe, when a suitable forcing pump is attached 
to the upper end of the vertical pipe and the glycerine contained therein 
forced down into the hollow rubber packing, expanding it and making 
the joint gas-tight. This done, the screw valve is again tightened until 
it occupies the position shown in cut, the wrench for tightening same 
passing through a stuffing-box in the pump, that the tightening may be 
done under pressure. 

The inventor claims that this method of packing will insure a tight 
joint even under considerable deflection of the pipe, for a bending in 
one direction will compress the hollow rubber packing ring, squeezing 
the glycerine out from that particular point and filling the ring on the 
opposite side of the pipe, where the ring will be allowed to expand. 

The device also includes means of collecting such gas as may escape, 
and ascertaining at what joint the leakage exists. A strip of canvas 
made gas-tight by pitch or other suitable substance is inserted and se- 
curely fastened between the outer end of the bowl of the pipe and the 
iron ring behind the rubber packing, and drawn down to the pipe a 
short distance from the joint and fastened to the pipe by wiring or other 
means. Into the space thus enclosed all gas which may escape will be 
collected, and from it, as shown at the top of the cut, a small pipe leads 
along the main to some convenient point, where these small pipes are 
brought to the surface, and each bearing a distinguishing number, the 
location of any leaking joint be at once ascertained, and, being found, 
be remedied by the means above described. 





MAYOR LONDONER, of Denver, has signed the bill catalogued as ‘‘ Su- 
pervisor’s bill, No. 52,” which concerns the public lighting of the city. 
The bill authorizes the Western Electrical Construction Company to 
furnish the city with 250 electric arcs (2,000 candle) and a certain num- 
ber of tower lights, each arc to be paid for at the rate of $120 per an- 
num. The contract is to run for 5 years, from January 1, 1891. The 
most important inference to be drawn from this is that Denver will have 
no more of the incandescent type of electric street lighting, which sys- 
tem has been in vogue there for some years, 
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The Greenough-Jones-Addicks Improved Apparatus for the 
Manufacture of Gas. 
ro 

Messrs. M. 8S. Greenough, E. C. Jones and W. R. Addicks, of Boston, 
Mass., were, on June 3d, granted protection (U. 8. Letters Patent, No. 
429,309) for certain improvements in apparatus for gas making. 
their description of the apparatus the inventors say : 

Fig. 1 represents a plan view of our improved apparatus for making 
illuminating gas, a portion of the generator being shown in section. | 
Fig. 2 represents a longitudinal section on the line X X shown in Fig. | 
1, and Fig. 3 represents a cross-section on the line Y Y, shown in| 
Fig. 1. 

Similar letters refer to similar parts wherever they occur on the differ 
ent parts of the drawings. 

In carrying out our invention we make use of a gas generator A 
(shown in Figs. 1 and 2), having, as usual, a central firepot a, in which | 
the fuel B 1s contained ; a’ is an opening through the upper end of the | 
generator for feeding the fuel into the firepot and for admitting air 
thereto, so as to bring the fuel to incandescence after being ignited, as is 
common in certain designs of water gas apparatus. 

The opening a’ is adapted to be closed by means of a cover a@’’ previ- 
ous to the introduction of steam and liquid hydrocarbons into the heated 
contents of the firepot in the ordinary manner. 

a’ is the grate at the lower end of the firepot a, as usual, below which 
is the central passage a‘, communicating with the horizontal flue a’, 
leading to the boiler C, which is represented as a vertical tubular one 
with tubes ccc; but this is not essential, as any well known form of 
boiler may be used without departing from the essence of our invention. 
While the fuel in the firepot a is being brought to incandescence the 


In 


H is a steam pipe leading from any suitable source of steam pressure 
to the interior of the firepot a, as shown in Fig. 2. 

Around the firepot a we make a series of vertical flues or passages IT, 
communicating with the upper part of the firepot or combustion chamber 
a, as shown, said flues being preferably extended from top to bottom of 
the generator to enable their being cleaned when clogged, and closed in 

| their upper and lower ends by means of suitable covers ii. The lower 
ends of the flues J communicate with an annular chamber K, surround- 
ing the firepot or combustion chamber at or near its lower end, as shown 
in Fig. 2. From said annular chamber K leads a pipe, flue, or channel 




















heated products are made to pass downward through the passage a‘, | 


through flue a’, and up through the boiler tubes cc c and into a heating 
chamber D, preferably arranged on top of the boiler C, as shown in Fig. 
2 ; but this is not essential, as said heating chamber may be constructed 
and arranged relatively to said boiler without materially affecting the 
nature and purpose of the invention. 

d is a pipe leading from the heating chamber D to any place where it 
is desired to store or use what is termed ‘* producer gas” or ‘‘ fuel gas,” 
obtained by the combustion of the fuel in the generator during the time 
the latter is brought to a high heat and previous to the introduction into 
the incandescent fuel of steam and liquid hydrocarbons. The object of 
the heating chamber D is to utilize the radiated heat from the producer 
gas to vaporize the Jiquid hydrocarbon before the latter is fed into the 
firepot, and for this purpose a series of pipes E E are arranged inside of 
the chamber D, and preferably connected together outside of said cham- 
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ber by means of elbows or return bends ¢ e, so as to ascertain any leak- 
age that may occur where the pipes and bends are connected, as well as 
to prevent such leakage from taking place inside said heating chamber. 

E’ is the hydrocarbon supply pipe, connected in a suitable manner to 
one end of the system of pipes E E, which pipe is preferably surrounded 
by a jacket or chamber E’’, containing steam, so as to raise the temper- 
ature of the liquid hydrocarbon more or less, as may be desired, before 
it is passed through the vaporizers E E on its way to the generator. One 
end of the pipe system or vaporizers EH E is connected to the upper por- 
tion of the firepot a, or internal part of the generator, by means of a 
pipe F’, as shown in Figs. 1 and 2, and we prefer to locate on such pipe, 
between the vaporizer and generator, a closed chamber trap or box G, 
adapted to arrest and collect tar or heavier matters not carried over in 
suspension to the generator, such trap or box being preferably provided 
with a removable cover g, which may be detached whenever it is desired 
to remove the accumulation from said box. 


|k, provided with a delivery pipe k’, to the scrubber, purifier and holder 
lof the gas works 

In Figs. 2 and 3 we have shown the flue & arranged parallel and in 
close proximity to the producer gas flue a’, for the purpose of utilizing 
the heat of the latter in additionally fixing the gas passing from the gen- 
erator through said passages k ; but we do not wish to confine ourselves 
to this precise arrangement, as, if so desired, a pipe may be led direct 
from the annular chamber K, without going through the brickwork, of 
which the flue a forms a part. 

The chamber a‘ or flue a® may be provided with an air inlet a‘, pro 

vided with a suitable valve, gate, or cut-off L, for the purpose of admit- 
ting air to the flue a’ during process of combustion of the fuel B, and 
thus increasing the heat of the gaseous products carried to and through 
the boiler C and heating chamber D, as well as heating the flue *. 
The firepot 
a is filled with fuel B through the upper opening a’, and the fuel ig- 
nited and brought to incandescence by forcing air in at the top of the 
generator and through the firepot by means of a steam jet or any of 
the well-known mechanical exhausters, preferably placed at some point 
on the fuel gas delivery pipe in the ordinary manner, the gaseous pro- 
ducts passing through chamber a‘, flue a’, boiler C, and heating cham- 
ber D, and out through pipe d to the place where the producer or fuel 
gas is to be stored or used, and during such operation the walls and 
brickwork of the generator are brought to a very high degree of heat. 
The water in the boiler C is heated, and steam produced therein to be 
used for any purpose desired, and the liquid hydrocarbon in the pipe 
system HE is vaporized previous to being admitted to the interior of the 
When the fuel in the firepot a has been brought to incan- 
descence, the pipe d and opening a’ are closed by any suitable devices 
and steam forced from pipe H upward through the incandescent fuel B, 
causing water gas to be produced by the decomposition of the steam, the 
hydrogen gas of which is set free and its oxygen combined with the car- 
bon of the fuel, producing carbonic oxide gas, as is common in devices 
of this kind. At the same time that the steam is forced through the in- 
candescent fuel the highly vaporized hydrocarbon is admitted through 
pipe F’ into the upper part of the combustion chamber a above the fuel 
therein, causing the water gas to be carbureted, by which it is converted 
into illuminating gas, which is forced downward through the heated flue 
] into the heated annular chamber K, and by passing through said heat- 
ed passages the gas is made fixed, after which it may be still further 
fixed, if so desired, by passing through the heated flue k on its way to 
the scrubber, purifier and holder, as hereinabove described. 

In practice we prefer to arrange the apparatus in twin form with two 
generators in the system, so that while the fuel in one is brought to in- 
candescence, illuminating gas is produced in the other, and vice versa, 
by which « continuous production of the illuminating gas is main- 
‘\ tained. 


The operation of our improved apparatus is as follows: 


generator. 
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Hambleton’s Apparatus for Measuring and Carbureting Air or 
Gas. 
—_— 

On June 3d U. S. Letters Patent (No. 429,271) were granted to Mr. 
Francis H. Hambleton for certain new and useful improvements in 
apparatus for measuring and carbureting air or 
specification is substantially as follows : 


gas. 

The method of measuring and carbureting gas at the place of manu 
facture as now generally in use is by trial an error—that is to say, by 
practically testing from time to time the proportions of gas and hydro 
carbon and setting the faucet accordingly. By this method there is 
neither accuracy nor regularity. By my method these tests are avoided, 
and I provide an automatic and co-operative method of 
indicating and recording the exact proportions of gas 
and hydrocarbon, which may be ascertained by an un- 
skilled operator simply by inspection, and means for 
varying these proportions, which may be readily ap- 
plied to produce the exact proportions required. 

The following description, illustrated by the accom- 
panying drawings, shows an apparatus as applied to the 
ordinary street gas. 

Fig. 1 is a view of the gas meter, with the cylinder 
shown in section, giving a view of the interior revolving 
drum actuated by the gas. The shaft upon which the 
dram is mounted is connected by gearing to the up- 
right shaft which operates the buckets or dippers in the 
hydrocarbon meter. It also shows the meter and the 
pipe (broken away) which leads to the mixing chamber. 


The inventor's | 
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it is journaled in the bracket 6’, and carries on its end the bevel wheel 
b*, meshing with the wheel b° on the end of the shaft b. Upon the shaft 
b* is secured the bucket wheel provided with the buckets or dippers 5’. 
These buckets are provided with stems which are inserted into the hol- 
low hub b’. This hub has a discharge outlet (shown at b°). 

The meter B is divided into compartments by the partition walls 5" 
and b'’, the partition b® being higher than b'’, so as to retain the hydro 
carbon and allow it to overflow the partition 6". 

b'' is the inlet pipe, which conducts the hydrocarbon from a receptacle 
(not shown in the drawings) and discharges it into the carburetor. The 
supply is regulated to be greater than the demand, so that the liquid 
will be kept always on a level with the partition 6", and the surplus al- 




















Fig. 2 is an end view (broken away) of the hydrocarbon 
meter, showing bracket which supports the gearing and 
the pipe leading to mixing chamber. Fig. 3 is an end 
view of the gas meter furnished with a dial, also show- 
ing the outside gearing which revolves the dippers in 
the hydrocarbon meter, and the end of the pipe lead 
ing from the gas meter to the mixing chamber. This 
figure also shows a series of dials for marking the quan- 
tity of hydrocarbon. Fig. 4 is an end section of the 
hydrocarbon meter, showing the revolving buckets or 
dippers. Fig. 5 is a side view of the meter dial provided 
with a front door, and a view of the shaft which re- 
ceives motion from the meter and imparts it to the 
upright shaft which works the revolving buckets in 
the hydrocarbon receiver. Fig. 6 shows several wheels 
of varying number of teeth, intended to be substituted 
for the wheel a‘ to vary the proportions of hydrocarbon 
to enrich the gas as required. 

Viewing Fig. 1, A is the outer casing of the gas meter 
cylinder, broken away and shown in section: a’, a 
bracket within the cylinder to support the shaft a’. 
Upon this shaft is mounted the drum a*®. The drum 
a’ is revolved by the passage of gas through the cylin 
der, and marks the number of cubic feet of gas passing 
through the meter upon the dial. (Shown in Fig. 3.) 
Located at one side of the shaft a’, and supported by 
the head of the cylinder, is journaled the shaft a‘, far 
enough removed from the center of the cylinder to es- 
cape the door a’ when opening or closing. Upon one 
end of the shaft a* is secured the wheel a‘ (see Fig. 5), 
which meshes with the wheel a’, secured to the shaft a’. 
This latter wheel imparts revolution to the shaft a‘, 
which has secured to its opposite end the wheel oa’. 
Upon a bracket a’, secured to the head of the cylinder, 
is journaled the shaft a’, which carries the bevel wheel 
a". The shaft extends through the bracket, and upon its other end are 
secured the wheel a” and lever a Upon this lever is also pivoted the 
wheel a", which meshes with the wheel a", and as the lever is pivoted 
centrally with that wheel and with the shaft a" it may be moved up or 
down without affecting the wheel a” or its position with the wheel a™. 
This latter wheel meshes with the wheel a* when the lever is down, thus 
imparting revolution to the shaft a". The object of this arrangement 
is to change the wheel a‘ and substitute therefor one of a different num- 
ber of teeth, so that a relatively faster or slower motion may be given 
to the shaft a” at the will of the operator. An offset in the bracket a’ 
serves to support the end of the upright shaft b, to which is secured the 
bevel wheel b’, which meshes with the wheel a 

B is the hydrocarbon meter, through which runs the shaft b 


, jour- 
naled in the heads of the case of the meter. 


Passing out of one end, 





, lowed to overflow and be drained off through the pipe 6”. 
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As the 
buckets b° revolve tiuey dip up the required quantity of the liquid, which 
runs into the adjoining compartment through the discharge b*, and 
thence out of the pipe b’* to the mixing chamber or carburetor (not 
shown in the drawings), where it meets the gas discharged into the 
same chamber through the pipe A’, and from thence to the benches 
(not shown in the drawings), where it is fixed at the required rate. 

The operation of the device is as follows: 
through the meter revolves the drum a 


The air or gas passing 
, Which indicates upon the dial 
the number of cubic feet of air or gas passing through the meter. The 
wheel a* in its turn revolves the bucket wheel in the hydrocarbon me- 


ter through the mechanism already described. As the revolution of 


the drum a’ is increased by a greater quantity of gas passing through 
the meter and measured thereby, there is a corresponding increase in 
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the revolutions of the hydrocarbon meter and an increase in the supply 


of hydrocarbon, thereby maintaining the supply of hydrocarbon in pro 
portion to the gas which is measured and indicated by the dials x ax. 
Should other means be used to aid the air or gas in turning the drum 
a’ faster than by the ordinary flow of the air or gas, an increased quanti 
ty of gas would pass through the meter, and consequently an increased 
supply of hydrocarbon would be measured out and indicated by the dials. 
In either case the gas passing through the meter would ascertain the 
supply of hydrocarbon. In the manufacture of carbureted water yas, 
for example, it is sometimes desirable to make it more or less rich in 
carbon. It is, therefore, necessary to have connected with the appar 
atus some means by which it can be readily adapted for changing the 











proportion of hydrocarbon to the quantity of gas. This is effected by | 


the following mechanism : 

Viewing Fig. 3, the wheel a’ is of a size to regulate the supply of hy- 
drocarbon according to a given rate, and, as shown in the drawings, is 
about the largest size used. It meshes with the wheel a", pivoted to the 
lever, which in its turn meshes with the wheel a”, which latter wheel is 
secured to the same shaft as the bevel wheel a''. It will be seen that as 
the wheel a™ has its center a fixed distance from the wheel a" the lever 
may be raised or lowered any distance without affecting these wheels. 
This enables me to change the wheel a* and substitute another of differ- 
ent size. As the diameter of this wheel is diminished the supply of hy- 
drocarbon would also be diminished, and vice versa. 

In the manufacture of carbureted water gas for illuminating purposes 
it is impossible by the present methods of mixing the gas and hydrocar- 





bon to arrive at any desired proportions of the two without trial and er- 
ror, and when any desired proportion is reached only an approximate 
average running above and below the standard can be maintained, and 
this only by constant vigilance on the part of the operator. My inven- 
tion provides an automatic method of producing and maintaining any 
desired standard of candle power by even unskilled operators, simply by 
inspection. To effect this control of the mixture, I employ an ordinary 
station meter for measuring the gas and a specially designed meter for 
measuring the hydrocarbon, in combination with a gearing device for 
making the two meters co-operate, so as to produce any desired mixture 
positively. For instance, if it is desired to mix 6 gallons of hydrocar- 
bon to each 1,000 feet of water gas, one of the series of wheels used on 
spindle 8 will be found marked for that propor- 
tion, and when placed in the spindle it will pro- 
duce it exactly and maintain it for an indefinite 
time without alteration. At the same time the 
recording dials of both meters will record the 
amount of material having passed through them 
respectively, so that by the operation of my in- 
vention the exact quantity of material used is 
controlled and registered automatically. Any pro- 
portion of gas and hydrocarbon can be produced 
exactly without trial. Any inerease or diminution 
of candle power can be produced instantly and 
accurately. In the manufacture of fuel gas the 
slight amount of carbureting necessary to pro- 
duce the requisite odors can be produced and 
maintained exactly. 





Electrical Engine Governors. 
ee Nae SS 

The principles upon which an efficient governor 
for motive power engines should be constructed 
are now so well known that there is no lack of 
governors fulfilling all that can reasonably be ex- 
pected from them, There is only one drawback 
inherent in their construction—they can only act 
after a certain variation in the speed of the motor 
has already occurred. The variation required to 
cause their actions is, in the best governors, very 
small, and they overtake it with sufficient quick- 
ness where the variation in the pressure or load 
causing the alteration of the speed is compara- 
tively small and gradual. This is the case where 
a large engine, for instance, drives a considerable 
number of light machines, each absorbing little 
power. The stoppage of any one of these, or of a 
number of them in succession, reduces the load so 
imperceptibly and gradually that the increase of 
speed, thereby further controlled in such cases 
through the heavy flywheel, is so gradual and 
small that a good isochronised governor can easily 
keep the engine at its normal speed. The case is 
different where the engine drives a few machines, 
some of which take a very large share of the driv- 
ing power, or where a line of shafting has at times 
to be suddenly stopped by disengaging a friction 
clutch. In such cases the difference in the load is 
so considerable, and the change in the position of 
the governor necessary for maintaining the speed 
approximately so large, that as a rule the engine 
will begin to quicken considerably, and be only 
reduced to the standard speed, or near to it, after having made some 
turns. This excess (or retardation, in case of putting the machine or 
shaft on again) may injuriously affect the work done by the other ma- 
chinery, and means for preventing it would in such cases be welcome. 
Mr. A. Levien has submitted an idea for effecting this to the French 
Academie des Sciences, which we think will be of interest to some of 
our readers. He proposes to apply an auxiliary small dynamo driving 
a nut on one of the rods connecting the governor and throttle valve, or 
cut-off gear, so that this connection is lengthened or shortened by the 
rotation of the dynamo, and the admission of steam varied thereby in 
the well known manner. The friction clutch, or parts of the heavy ma- 


| chine referred to, would be connected to contact apparatus, so that the 


disengagement starts a current which rotates the dynamo at once, and 


| acts in the direction of a reduction of speed before the engine itself has 
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begun to increase its speed. From the latter a sensitive governor or 
tachymeter—such, for instance, as is used in Moscrop’s indicator—is 
driven, which is connected with a switch apparatus, so as to allow the 


gine is at or above its standard rate, but break it as soon as the speed 
falls below this. Toact in the opposite direction on starting the machine 
or shaft again, arrangements are made for sending a reversed current 
through the dynamo, to turn the nut in the opposite way, and act in the 
direction of accelerating the engine before any retardation of its speed 
has begun. A tachymeter would be driven from the line or machine 
shaft connected to a switch arrangement so as to allow the current 
to pass till the shaft has obtained its proper speed, and then interrupt it. 
This auxiliary apparatus will, of course, leave the governor free to act 
in other cases where the speed varies through change of pressure, etc. 
We think tie idea is worth considering in cases like those we have 
pointed out, where sudden and large variations in the load of the en- 
gine are of frequent occurrence. 





Test of Boilers at the Pawtucket Pumping Station. 
— 
By Prof. DENTON. 

Engineering Record says that Prof. Denton in determining the in- 
fluence of the steam jacket on the Pawtucket (R. I.) pumping station 
(local water works), found it necessary to determine separately the effici- 
ency of the boilers and incidentally the economic value of different 
kinds of coal. Some of his conclusions on these points as given in a 
letter to Edwin Darling, Superintendent of the Pawtucket Water Works, 
are contained in the following extracts : 

I was enabled to make the experiments on the No. 1 Pawtucket 
Pumping Engine, under the following conditions: The engine having 
been overhauled as usual in March to prepare for the summer run, it 
should be taken in the condition it might be found, without any extra 
preparation except the insertion of wells in steam and water pipes for 
thermometers and valves for meter appliances; also that the usual coal 
which had been purchased for the season should be used in making the 
tests, the idea being to have the engine tested under the conditions 
common to its regular daily work. 

The experiments had for their special object the measurement of the 
steam consumed by the engine per horse-power under various condi- 
tions calculated to afford scientific data regarding the application of 
thermo-dynamic principles in engines of this type. This required the 
separation of the performance of the boiler from that of the engine. 
The engine had been several times previously tested without making 
this separation, the performance being stated in foot pounds of ‘‘ duty,” 
which expresses the combined economy of the engine and boiler. I 
had formed the opinion, during several years of acquaintance with the 
engine, that the high ‘‘ duty” performed was gotten with a rather in- 
ferior efficiency on the part of the boilers, thereby making the probable 
efficiency of the engine abnormally high even for its type and condi- 
tions of special excellence. Having communicated this idea to friends 
interested in the applications of steam engines through their manufac- 
ture and otherwise, I succeeded in securing the subscription of sufficient 
funds to defray the expense of the test, outside of the pipe-fitting and 
like labor, which you kindly volunteered to take upon yourself when 
assenting to my request to be allowed to make the experiments. 

The results of the measurements do not confirm my ideas regarding 
the unequal division of the economy between boiler and engine. The 
hoiler is not of low efficiency, and the engine, while the most economi- 
cal for its size, if not of any size, of which accounts have been published, 
does not reach the extraordinary figure I had been led to expect. The 
boiler evaporates 8.88 pounds of water from 104° Fahr. into steam 
of 127 pounds pressure with anthracite coal yielding 14 per cent. of ashes 
at 5 pounds rate of combustion, and 9.35 pounds of water from 104 
with Georges Creek bituminous coal yielding 10 per cent. of ashes 
at 5 pounds rate of combustion. The engine performs a horse-power of 
work in its steam cylinders with a consumption of 13.75* pounds of 
steam per hour. Taking into account the percentage of ashes, the per- 
formance of the boiler is practically the maximum economy to be ex- 
pected or gotten from boilers, while the steam consumption of the engine 
is also unexcelled, as even the most improved marine engines of the 
triple expansion type using steam at 150 pounds pressure have yet to 
produce a record of steam consumption lower than 15 pounds of steam 
per hour per horse power.+ 

The combined efficiency of the boilers and engine gives a horse 


* Duplicate tests give 13.64 pounds and 13.83 pounds, respectively. 
+ Tests of 8.8. Meteor. Trans. Brit. Assoc. Mech. Engrs. 





power in the steam cylinders with 1.54 pounds of anthracite coal con- 
sumed per hour, and 1.48 pounds bituminous coal consumed per hour. 


| Out of a horse power produced in the steam cylinders 95 per cent. is 
current to pass, and drive the dynamo as long as the speed of the en- | 


available to force water, only about 5 per cent. being required to over- 
come the friction of the mechanism and operate the air pump, ete. In 
this respect also the engine is an extraordinary piece of apparatus. It 
results from all of the foregoing that the duty per 100 pounds of coal 
was for anthracite coal 124,750,000 foot pounds, and the duty per 100 
pounds of coal was for bituminous coal 127,350,000 foot pounds. These 
figures are for the actual evaporation of the boilers as given above. 

For the fictitious basis on the part of the builder of 10 pounds evapo- 
ration per pound of coal, the above figures for duty become 140 and 145 
millions respectively. These figures for ‘‘duty” practically agree with 
those reported for the annual work of the engine in 1887 and 1888, when 
I understand the engine to have run without banking of fires for long 
periods of time, so that the effect of banking and starting fires in in- 
creasing the coal consumption was eliminated, as was the case in my 
experiments. Should the engine be worked days only, so that banking 
and starting of fires is required every 10 or 12 hours, then the reduc- 
tion of duty should, by my observation of the working of your station, 
be about as follows: 

To obtain s duty of 124 millions it is necessary that the coal con- 
sumption should average 200 pounds per hour, with 100 pounds every 
six hours for cleaning fires. Suppose the engine is run 12 hours daily, 
then at about half after the eleventh hour 200 pounds of coal is fired, 
and at the twelfth hour the 100 pounds of coal which would be used for 
cleaning, if the engine was not stopped, is used for banking. During 
the 11 hours that the fires are banked steam falls to about 80 pounds. 
To raise steam to running pressure requires 300 pounds of coal, and 
about 25 minutes after the engine is started 200 pounds more coal are 
used. At the end of the first hour and 25 minutes of running 200 
pounds are again fired and tuereafter the same amount is fired per 
hour. 

To run the engine 12 hours, therefore, the consumption is as fol- 
lows: 

11 hours of steady firing, 2,200 + 200 for cleaning, 2,400 pounds. 
Raising steam and first 25 minutes.............. — 


Total... 
If the engine was running continuously there would have been re- 
quired for the same 12 hours of work by the engine 12 times 200 plus 


200 for cleaning, 2,600 pounds. 
oo 


2 , 
The banking therefore requires=—= 1.11 times as much coal as con- 
Zb 


tinuous running. 

Hence 124 millions duty for continuous running is consistent with 
124 - a 
Li > 110,000,000 foot pounds ‘‘ duty” for day service requiring bank- 
ing. 

The reverse of this is therefore also true, namely, that if, as appears 
from the reports of the engine, about 110 millions duty was performed 
during daily running and using banked fires, it is reasonable that about 
124 millions should be performed during the continuous running in 
1887-88. 

* 


* ' , . * * * * 
Three boilers were used. The grate surface in each boiler was a circle 
44 feet in diameter and 15 square feet in area. Each boiler was a cylin- 
der 14 feet long and 4 feet in diameter, suspended vertically in brick- 
work and having 48 3 inch tubes running from end to end. The total 
heating surface in the three boilers was 1,231 square feet in contact with 
water and 508 square feet of superheating surface. 

The boiler flues had been swept clean about 5 days previous to the 
test. As soon as the fires were evenly ignited the fireman was limited 
to 200 lbs. of coal per hour with an extra allowance of 100 lbs. for 
cleaning every six hours. 

So nicely was the firing under control that the furnace doors were 
scarcely ever opened to look at the fires between the hours. As the hour 
approached, the allotted 200 lbs. were loaded upon a barrow and brought 
close to the furnace of one boiler. The damper of this boiler was then 
closed, the fire door opened and one-third of the barrow load quickly 
but accurately distributed evenly over the grate, and the same operation 
was repeated with the other two boilers. Each fire door was open less 
than one minute. 

When the fire was cleaned the engineer assisted the fireman, one using 
the slice-bar and the other withdrawing the clinkers. The cleaning, in- 
cluding the addition of one-third of the allotted 100 lbs. of extra coal, was 
accomplished in about three minutes for each fire. On several occasions 
the whole of the 100 lbs. of cleaning coal was not required. 
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The above refers tothe 72-hour’ test, during which the fuel was mainly 
stove anthracite. It is the practice of the station to screen this coal on a 
1-inch square mesh, thereby freeing it of all small pieces of the size 
equivalent to nut coal. The small size, or that which falls through the 
screen, 1s used for banking the fires, while the larger or stove size is used 
for the bulk of the work. The small screenings were used for starting 
fires. 

The refuse of the anthracite coal collected in the ash pits was 752 lbs. 
This was screened through a 3-inch mesh and 110 lbs. of unburnt coal 
obtained. This coal was put on the fires during the last or 72d hour of 
the test, after the firing with fresh coal had ceased. The clinkers re 
moved during the cleaning of fires amounted to 653 lbs. 
of the grates at the end of test amounted to 944 lbs. 

The anthracite coal was therefore as follows : 


The contents 


Wood, taken as equivalent to 40 per 


BUME. GE GONE. 66 ccc cwvice ee 105 | 
fe Ee 15,710 lbs 
PR TOD OME ooo ios civ cc smgews's ds 15,810 lbs. 

Consumption per hour............ 219.5 
Incombustible from ash pits....... 641 
Incombustible clinkers............ 653 
Tett im Farnaees..... 0 oc. 5 ce ve 944 

ES ey i ais panama re abu a oe bie wees 2 238 

RENN MMIMOANMRMNEININ oo ins ay wisrg 0 oie Balm 13,577 


Total refuse equals 14.3 per cent. of fuel. 


The bituminous coal made no clinkers, and the fires were not cleaned | 
during the entire 24 hours of its use. No separation of the ashes was 
made, the total refuse from ash pits and grates combined being 510 lbs. 

The total consumption was : 


Ng galore ote date Saeco ie SIT Dink caw eohawaes 5.200 lbs 
1S SU ae ae Coie pe SS ae he me SO 
a ee a rs 5,280 


Consumption per hour, 218.6. Ashes equal 9.6 per cent of fuel. 

I regard the above details of ‘firing, etc., as worthy of note, from the 
fact that it is a matter of well founded opinion that a very sensible part 
of the performance of fuel depends upon the degree of skill displayed | 


in firing when the best results are obtained. Beyond doubt the extra- | 
ordinary annual performance of the Pawtucket pumping engine is partly | 
due to the high state of efficiency to which the routine firing and other | 
details of management have been brought by Chief Engineer Walker's 
zeal and intelligence. 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


— <> = 
THE new holder for the Citizens Gas Light Company, of Wakefield, 
Mass., will probably be completed by August 15th. 


ADVICES from Rich Hill (Mo.), under date of June 28th are to the effect 
that the consolidation of the Rich Hill Water Works Company, the 
Rich Hill Light, Heat and Power Gas Company and the Rich Hill Elec 
tric Light Company was effected on that day, as a result of a joint meet 
iny of the stockholders in the three named Companies. The controlling 
stock in the Water Company was owned by the Messrs. Garrison, of St. 
Louis, Mr. Thomas Irish was the principal factor in the Gas Company, 
while Francis J. Pilgrim represented the electric lighting interests. The 
paid-up capital stock in the new enterprise is $185,000, about one-half of 
which is held by Messrs. Little, Scott & Co., of St. Louis, under the 
terms of the merger. The balanceis chiefly owned by Fort Scott ({can.), 
Pittsburg (Kan.) and Rich Hill capitalists. At the meeting the follow- 
ing officers were chosen: President, Thomas Irish; Secretary and 
Treasurer, C. R. Walters ; Superintendent, F. J. Pilgrim—all residents | 
of Rich Hill. The title of the consolidated enterprise is that of the Rich 
Hill Water, Light and Fuel Company. The officers were empowered 
to erect a new steel stand pipe, to extend the water and gas mains, and 
to add to the generating capacity of the gas plant. The cost of these 
betterments will not fall short of $8,000. 


CoL. MALCOLM PETERS, Vice-President and Manager of the Brockton 
(Mass.) Gas Light Company, sails for Europe to-morrow. 


AT the annual meeting of the Ishpeming (Mich.) Gas and Electric 
Light Company, the following officers wereelected : President. Charles 
Merryweather ; Vice-President, Fred. Braastad ; Secretary and Treas 
urer, J. P. LaLonde; Directors, C. H. Hall, Fred. Braastad, Jno. Jones, 
W. H. Johnston, A. B. Miner, 8. A. Mintz and J. P. LaLonde. A\l- 
though this Company has been in operation but a short time, its business | 


is getting his f 


a somewhat spirited debate the 


Says: 


is already on a paying basis and its roll of consumers is constantly in- 
In 


which is the best 


creasing. Tact main extensions are to be made at once, 
that the residents are satisfied with 


the quality of the lighting artiele supplied. At the meeting an in‘ormal 


important 


possible evidence 


discussion on the advisability of installing an electric light plant was 
had, the outcome of which was an understanding that no steps in such 
direction would be taken for the present 


Someof the ‘*} 
N. J.) Gas a 


loudly of late 


re air cranks” in the vicinity of the Montclair (Bloom- 
| Water Company’s works has been insisting rather 
the gas plant was a menace to their health, because 


therefrom. Their protestations finally 


field, 


of the noxious odors emanating 


induced Inspect W.B Corby, of the Bloomfield Board of Health, to 
make a thorough investigation. of the works, and that gentleman subse- 
quently reported that the condition of the works was a credit to those 
who carried them o1 He assserts that every precaution is taken to pre- 
| vent the operation of gas making from causing annoyance to anyone. 


A NEW industry has been established at Roanoke, Va., in the shape 
ition at that place of the Salem Gas Heater Manu- 


facturing Company, which, it is caleulated, when the manufacturing 


of the recent organiz 


plant has been fully developed, will be able to turn out 100 gas cooking 
and heating stoves per day. The capital stock is placed at $100,000. 
The following are the officers for the first year: President, Gen. W. 
Palmer, of Saltville, Va Vice-President, Col. A. M. Bowman, of 


Salem, Va.; Secretary and Treasurer, Capt. T. A. Roberts, of Salem, 


Va.; Directors, J. W. F. Allemong, Prof. J. T. Crabtree, W. M. Nel- 
son, J. H. Palmer, R. H. Ligon, Col. R. H. Logan, T. I. Preston, and 
T. A. Bryan, of Salem, Va., A. B. Palmer, of Baltimore, Md., and the 


President and Vice-President. 


THE Lawrence (Mass 


luminating Company, 


Gas Company will control the local Edison II- 
notwithstanding all rumors to the contrary. Fur- 


’ 
aic 


ther, the Gas Company tated the terms of the contract. 


Mr. JAMES GARDNER, JR., in consequence of his pluck and enterprise, 
ill share of the business plums that fall to the lot of sup- 
pliers of gas works fi y goods. For instance, he has just completed, at 
the works of the Detroit (Mich.) Gas Company, 4 benches on the MecIlhen- 
has a stack of 10 benches of the same type 
Northern Liberties works, Philadelphia. By the way, 

‘sole representative for the McIlhenny regenerative 


count 


reclay 


ny regenerative plan, and 
under way at the 
Mr. Gardner is ths 


benches ° 


iii 


the 


City Fathers, calle 


June 
od the 


ipany for the right to lay mains in the city. 


of », Alderman Ansley, of the Birmingham 
» attention of the Board to the application 
After 
The Company 
the public buildings in the city as payment 
Is this another strike ? 


TOWARDS close 
Ala 
of the Fuel Gas Con 
‘right was granted. 
| heat all 


agrees to light an¢ 


for the franchise 
A CORRESPONDENT at La Crosse, Wis., writing under date of July 3d, 
‘‘An interesting conflict between the local authorities and the Gas 
Company was decided here towards the close of last month. On Eighth 
and Ninth streets the gas mains run through the centers of the roadway, 
became necessary so that the city’s sewer system might 
The gas men insisted that the 
Council should perform the work of changing the gas mains at public 
Legal opinions were in great 
ipshot of the affair was that the Gas Company carried 


and their removal 


be completed on the original plans. 


expense, but the authorities demurred. 


demand, and the 


the day.” 


Tue June term Grand Jury (F. Higgins, foreman) of this city, doubt- 
less moved thereto by the voleanic disturbances that have been so fre- 
the vicinity of Fulton street and Broadway, paid their 

inderground pipe systems” of the city in the following 
presentation From evidence presented to the Grand Jury, we find 
that the contiguity of steam, gas and water pipes, of sewers and electric 


quent of late in 


respects to the 


subways in and under the roadbeds of our principal streets, is an evil 
which The uptearing of the pavements 
caused by the laying of these pipes and their frequent repairs are obe 
structions to travel and entail needless expense to the city. The over- 
heating of the soil and the adjacent water pipes is destructive to pave- 
ments of asphalt, and makes Croton water unfit to drink. The satura- 
tion of the soil with poisonous gases and dirty fluids is damaging to 
health. The explosion of gases and the liability to explosion by steam 
are constant menaces to life and limb. These evils have increased from 
year to year, and will continue to increase unless some remedy is found. 
Asa present remédy we suggest that steam and gas companies be held to 


demands immediate relief. 
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strict accountability for all damages occasioned by their neglect, that 
penalties be rigidly enforced against companies that delay repairs and 
obstruct travel, that no more permits be granted for the laying of addi- 
tional steam and gas pipes in streets that are now overcrowded. As a 
future remedy we suggest the appointment by the proper authorities of 
a commission of strictly non-political experts who shall consider the fea 
sibility of vesting the management of street paving and of all under- 
ground pipes and sewers, and of devising a new system by which the 
henefits of steam, gas, water, electricity and sewage can be had more 
safely, and with less official obstructions.” 


On the morning of July 3d, Concord, N. H., was the scene of a con- 
flagration that resulted in the destruction of $75,000 worth of real and 
personal property. One of the sufferers was the Concord Gas Company, 
the electric station of which was badly damaged by fire and water. 


W. J. Fuanican, City Clerk of Binghampton, N. Y., informs us that 
the city will maintain 135 public are lights on its streets as a portion of 
the public lighting service for the ensuing year. 


THE public lighting of Grand Rapids, Mich.,—that is, in respect to the 
number of gas, gasolime and naphtha lamps employed—costs, complete, 
$21,849.20. In the total, the respective charge per lamp per month 
figures out at : Gas, $1, gasoline, $1.33; naphtha, 45 cents. The light- 
ing service is carried out under a decidedly mixed moontable. 

GOVERNOR BRACKETT, of Massachusetts, has vetoed the bill permitting 
the consolidation in that State of gas and electric light companies, and 
the Senate (by a vote of 34 to 3) subsequently sustained the veto. The fol- 
lowing is the substance of the Governor's veto message : 

The bill allows the consolidation of both gas and electric companies 
and of two or more gas companies in the same city ortown. The union 
of a gas company with one or more electric light companies can now be 
readily effected under the provisions of ch. 385 of the acts of 1887. This 
has already been done in many towns and cities. The gas company, when 
authorized by the Board of Gas and Electric Light Commissioners to en- 
gage in the business of furnishing electricity, has the right to purchase 
or lease the electric property and franchises then in use in its territory. 

If the consolidation of gas and electric light companies is to be author- 
ized by a general law, the exercise of this authority in every case shc uld 
be made subject to the approval of some competent tribunal, whose duty 
it should be to consider the effect of the proposed consolidation upon the 
interests of the public. A union of companies in one town or city might 
be for the advantage of the people, but have the reverse effect in another, 
and the question is whether it should not be left to the determination alone 
of the stockholders of the consolidating companies, who would naturally 
make their own interests paramount to those of the public. 

No such safeguard is provided by the bill. While it appears to give 
the Board of Gas and Electric Light Commissioners some supervision, 
it gives that Board no authority to pass upon the expediency of the con- 
solidation. It simply provides that the Board shall render an opinion 
as to whether the provisions of the act have been complied with, and 
even this slight duty is to be performed at a stage of the proceedings 
when only a portion of the powers given by the act have been exercised. 
The advisability of a union of companies in any town or city presents a 
question which the Board above named ought to be peculiarly qualified 
to consider and determine, and the authority so to do should, in my 
opinion, be given to it if the bill is to be enacted. 

It is obvious that the bill, if it becomes law, will make a radical 
change in the existing policy of the Commonwealth in relation to the 
capital stock of such corporations, the manner in which it be increased, 
and in which the shares shall be issued and paid for. 

My chief objections to the bill relate to the restrictions in regard to the 
amount of stock which may be issued by the new company. These in 
my opinion are widely inadequate. There are two limitations. First, 
the capital shall not exceed by more than 25 per cent. the aggregate 
capital stock of the constituted companies authorized at the time of con- 
solidation. It shall not exceed ‘‘ the fair cash valuation of the shares 
of the constitutent companies issued and outstanding at the time of con- 
solidation, as estimated by the tax commission for Massachusetts of tax- 
ation on the Ist day of May next preceding such consolidation. 

The first limit practically places no bar to the most reckless issue of 
stock. It not only permits, but seems to invite it. The words ‘‘ author- 
ized at the time of consolidation ” would allow the full amount of stock 
which the constituent companies in any event might issue under the 
Public Statutes, or under the special charters of the committees. Any 
gas company created by special charter prior to March 22, 1871, may in- 
crease its capital stock to an amount not exceeding $1,000,000. Nearly 








all the larger gas companies in the State were chartered prior to that 
date. Each of the electric hght companies organized under the general 
law may also increase its capital stock to a like amount. This bill allows 
a further increase of 25 per cent. over these amounts, and does not re- 
quire any additional money representing the additional capital stock to 
be paid into the treasury for the use of the new corporation. 

The inflation possible withiu the meaning of the clause ‘‘ authorized at 
the time of consolidation,” is forcibly illustrated by reference to the gas 
and electric companies in the city of Boston, the following tabulation 
showing the present capital, the authorized capital and the possible in- 
crease : 

Present Capital. Authorized Capital. 





Boston Gas Light Co............ $2,500,000 $3,500,000 
Dorchester Gas Light Co... ...... 400,000 1,000,000 
Charlestown Gas Light Co....... 500,000 1,000,000 
East Boston Gas Light Co........ 220,000 1,000,000 
Jamaica Plain Gas Light Co...... 200,000 1,000,000 
Roxbury Gas Light Co........... 600,000 1,000,000 
South Boston Gas Light Co.. ... 440,000 1,000,000 
Bay State Gas Light Co.......... 500,000 2,500,000 

ee te ee eee ee $5,360,000 $12,000,000 


Boston Electric Light Companies. 


Boston Electric Light Co......... $1,000,000 $3,000,000 
Edison Electric Illuminating Co... 500,000 2,000,000 


. $1,500,000 $5,000,000 











EE SS opis: aiid ane eee 
Recapitulation. 
Gas companies’ authorized capital........... 12,000,000 
Electric light companies’ capital........ 5,000,000 
Total authorized capital.................. $17,000,000 
URN Ee OP CONG 6 5 ii ee' inca cce cease 4,250,000 


Total authorized capital under the limitation $21,250,000 





Gas companies’ present capilal.............. 5,360,000 
Electric light companies’ present capital..... 1,500,000 
SE ee ett Sere, ee As pee 6,860,000 
Possible increase by the act over the present 
WIE si.5 «ince: atiaig stewie & 4s Werete ere .. $14,390,000 


But these figures, large as they are, do notrepresent the full extent of 
the inflation possible under this limitation. They only represent the 
amount in the event that all the companies were consolidated at the 
same time. This need not be done, however. Two of them might unite 
and the new company formed by this union afterward unite witha 
third, and so on. Upon the first consolidation the authorized capital of 
the new company would be the aggregate of the capital of the consolid- 
ated companies with 25 per cent. thereof added. When the new com- 
pany came to unite with the third company this authorized capital 
would be added to that of the third, and the amount might be further 
increased by the addition of 25 per cent. thereof. In other words, at 
each consolidation 25 per cent. of the sum of the authorized capital of 
the combining companies might be added, so that when all were finally 
united, the increase of the capital of the consolidated company over the 
present actual capitals of the companies named might be far in excess 
of the $14,390,000. Doubtless the intention to proceed in this way 
would be disclaimed by the parties interested in the bill ; but in enact- 
ing it it is important to consider possibilities as well as present inten- 
tions. 

The second limit is scarcely less objectionable, in my opinion, than 
the first. The valuation of the shares by the tax commissioner for the 
purposes of taxation ought not to form the basis of the capital stock. 
By ch. 13 of the Public Statutes it is provided that the tax commissioner 
shall ascertain from the returns or otherwise the true market value of 
the shares, and shall estimate therefrom the fair cash valuation of all of 
such shares on the Ist day of May next preceding, which shall be taken 
as the true value of the corporate franchise for the purpose of the 
charter. 

The basis for the issue of stock should be uniform among the com- 
panies, and should be fixed as far as possible by the necessary outlay in 
the acquisition of real and taxable property. Companies which com- 
bine ought not, in this respect, to have an advantage over those which 
remain separate. 

The result of such legislation elsewhere is instructive on this point. 
In the State of New York the law formerly provided that when two or 
more companies consolidated the capital stock of the new company 
should not exceed the aggregate amount of the capital of the consolid- 
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ating companies. In 1884 this law was changed so as to allow the cap- 
ital of the new company to equal in amount the fair aggregate value of 


amounting to something like $25. Poppers refused to pay the sum de- 
manded by the Company, whereupon, according to his recital of the 


the property, franchises and rights of the consolidating companies. | circumstances, the Company, instead of removing the meter, tore up 


Under this statute the gas companies of the city of New York consol- | 
idated. 

The New York Gas Company, in entering the consolidation, raised its | 
capital stock from $4,000, 000 to $7,560,000; the Manhattan from $4,000,000 | 
to $11,940,000, the Metropolitan from $2,500,000 to $6,500,000. The | 
other companies did the same, so that their aggregate capital, which be- | 
fore consolidation amounted to $17,000,000, was increased by the con 
solidation to $39,078,000, or more than 100 per cent. The result was 
that the people of New York city were obliged to pay dividends upon 
more than double the capital stock on which they had previously paid. 

I cannot give my sanction to an act upon which a similar charge by 
the gas consumers may hereafter be founded. 


THE Simcoe (Ont.) Gas and Water Company has been incorporated 
under the Dominion Acts regulating such enterprises. Simcoe is the 
capital seat of Norfolk County, Ontario, and is pleasantly located on 
the river Lynn, which at that point is quite an imposing stream. It is 
also on the line of the Great Western Railway, at a point 8 miles above 
Lake Erie. The population is about 5,300, and the town boasts of 
several manufacturing establishments—notably, in cast iron and mill 
machinery, leather and woolen goods, etc. 


A gas and water company 
ought to do well there. 


THe Laclede Gas Light Company notifies the residents of St. Louis 
that, having purchased the works and street mains of the old Water Gas 
Company, for the purpose of utilizing the same in the direction of sup- 
plying fuel gas, in consequence of the necessary changes having been 
made, it is now ready to distribute a ‘thoroughly gond fuel gas ” to all 
parties on the line of the water gas mains, the rate for such service to be 
40 cents per 1,000 cubic feet. The fuel gas mains will bé extended as 
rapidly as the demand for the gas warrants. 


THE proprietors of the Port Henry (N. Y.) Gas Company are install- 
ing a new McKenzie plant. It is proposed to put the selling rate at $2 
per 1,000. 





SPECIAL meetings of the stockholders of the Municipal Gas Light 
Company (Rochester, N. Y,) and of the Rochester Gas Light Company 
have been called for the 30th inst., for the purpose of approving an 
agreement entered into between the respective Boards of Directors for 
the consolidation of the Companies. Transfer books close to-morrow, 
to be re opened on August Ist. 


HAVING heard a rumor to the effect that the Louisville (Ky.) Gas 
Light Company was likely to be purchased by an ‘‘ English syndicate,” 
Director John M. Atherton (who can be said to be one of the cleverest 
men in the State) was appealed to for information respecting the meas 
ure of truth in the assertion. Mr. Atherton’s response was: ‘I don’t 
think there is anything in the talk about an English syndicate trying to 
buy a controlling interest in the Gas Company’s stock, though such a 
thing might be done and the directors know nothing of it until the time 
to make the transfer on the books of the company. I have not heard 
even an intimation of such athing. The stock might be bought, you 
know, if it could be gotten together, but there are no large blocks of 
stock. It is generally scattered. No one man, under the law, can hold 
more than $100,000 worth, and there is but one block of that size held : 
that is by the Bustard heirs, who live in England. The city owns 
$925,000 worth of stock, but it is forbidden by law to sell it. The total 
amount of stock is about $2,570,000, but it is held by a good many peo- 
ple. I don’t think there is anything in it. Oh, these things are fre- 
quently originated by promoters, who get options on property and take 
a gambler’s chance on selling and making a commission. The English 
have invested a good deal of money in breweries and the like, but they 
haven't done anything in that line recently. Besides, money is work- 
ing close in London now, and that has a tendency to check speculations 
such as these. Promoters and cheap money are usually at the bottom of 
these schemes, but when money is close, as it is now, the business is 
checked. I don’t think you need pursue your investigations any fur- 
ther. I am satisfied there is nothing in the rumor.” 





dealer at No. 267 West Madison street, Chicago, has begun suit for 
$20,000, in an action for trespass against the Peoples Gas Light and 
Coke Company, who caused his gas supply to be shut off for several 
weeks. Complainant and the Company had a dispute as to the proper 





amount due on account of the gas service, the difference between them 


the street in front of his place of business, and took up the service pipe. 
He had to resort to kerosene for illumination, and claims that his busi- 
ness was thereby damaged in the sum of $20,000. The Company’s de- 
fense is misstatement of facts by plaintiff. 

al 


THE Ventura (( 


of electric lighting 


Gas Light Company has engaged in the supply 


CONTRACTOR JOHN CHANDLER, of Plainfield, N. J., has brought suit 
against the Plainfield Electric Light Company, to recover the value of 
his trotting horse ‘* Rambo,” whose death was caused by contact with a 
live wire, trailing on Crescent avenue, while the animal was being 
driven home, by his owner, from the race track. 


AT the regular annual meeting of the Long Branch (N. J.) Gas Com- 


pany the following officers were elected: Presiden, H. E. Gawtry; 


Vice President, Samuel N. Janes; Treasurer, Geo. N. Curtis ; Secre- 
tarvr, C. H. Irwin; Superintendent, Chas. J. Luther; Directors, H. E. 
Gawtry, Samuel N. Janes, Geo. N. Curtis, Geo. F. Baker and Jacob 


Steinbach. 


Mr. Jonn Couurins, formerly Superintendent of the East Albany 
(N. Y.) Gas Company, has been appointed Superintendent of the Fish- 
kill (N. Y.) Company. 


THE Laclede Gas Company will build a works on the Pintsch plan to 

furnish gas for the railway cars that arrive and depart from the Union 
Depot in that city. Bids for the work have been advertised for. 
AT the annual meeting of the Milwaukee (Wis,) Gas Company the 
EK. H. Brodhead, J. L. Mitchell, T. 
Cary, John Johnston, Elias Friend, J. E. Friend, 
the latter fills the vacancy occa- 
sioned by the death of Mr. H. H. Button. The officers chosen were : 
President, John L. Mitchell ; Vice-President, T. A. Greene; Secretary, 
Gerard Kremer. 


following Directors were chosen 
A. L 
Edward Dewey and John F. Cramer 


A. Greene, 





Steel for Water and Other Pipes. 
oe 

Engineering says that steel for the manufacture of pipes is destined to 
become a great outlet for this metal, and substantial progress towards 
its adoption has been made this year. Mr. James Riley, one of our fore- 
most engineers more distinctly associated with steel construction, has 
been making efforts of a more or less tentative character, to secure the 
adoption of this metal for the purpose, and to overcome the objection 
The only technical difficulty was that 
but it is not so easy to 
fight down the prejudices against steel for tubes. Some time ago Messrs. 


which has been raised to its use. 
of welding the tubes, and this he has overcome ; 


A. & J. Stewart, Glasgow, and the Steel Company of Scotland, in con- 
junction, supplied tubes of steel for carrying the water over the Tay 
Bridge, this being the first illustration of their use in great Britain. 
These pipes were welded by Messrs. Stewart, and were fitted with Riley's 
patent socket, and completed by the Steel Company. They have proved 
very satisfactory. Tenders have been put in recently for 1,600 tons of 
steel water mains of large size for the Sydney Water Works. Estimates 
and tenders have been made within the last year or two for several very 
large quantities, requiring from 100,000 to 150,000 tons of steel ; but as 
was the case on the introduction of steel for ship construction, the pro- 
gress is very slow. When the strength of steel is contrasted with that of 
cast iron, of which those large water mains are usually constructed, it 
will be at once apparent that a great reduction can be made in the thick- 


H 4 i\ 
ness and consequent weight of the metal required for the purpose. For 
conveyance abroad, too, the question of freight is a consideration. As 


an indication of this it may be mentioned that in a contract now in 
course of execution, the material for which is supplied by one of the 
steel companies in Scotland, for 20 miles of water main for Mexico, the 
The fear of 
corrosion is not shared in by the engineers of thisscheme, for having had 
experience for a number of years of the behavior of wrought iron 
for this purpose, they have had no hesitation in adopting the stronger 
and better metal steel. This main for Mexico is rivetted—for such thin 
sheets cannot well be welded—and the connections are the same as those 
used in the Tay Bridge pipe. It is under contemplation to make provis- 
ion in the west of Scotland for executing contracts for steel piping at a 


sheets are not more than one-tenth of an inch in thickness. 


more rapid rate than is now possible. 
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FOR SALE, Bartlett Street Lamp Mf. Co. 


Six I2-Inch Chapman Valves. 
For particulars apply t9 NEW HAVEN (CONN.) GAS CO. 


FOR SALE. 
GAS LIGHT PLANT, 


In a growing town of 5,000 inhabitants. Oil Gas Process 


For particulars address LATROBE GAS COMPANY, 


MANUFACTURERS OF 


Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Ofhiice and Salesroom, 





7M-6 Latrobe, Pa 


FOR SALE, 


The Ironwork for Ten Benches 








PUBLISHED ON EACH tas OF THE YEAR AT of Fives (5’s). 40 & 4? COLLEGE PLACE, wih N. Y. CITY. 


No. 42 Pine Street, New York. 


ed 


This is a recognized official organ of 
LIGHT, HEAT, STEAM, WATER SUPPLY, 


VENTILATION, SANITARY IMPROVEMENT, = . 
A Small Gas Works, 
AND GENERAL SCIENCE 
By a practical gas man. Address 
—_—— 734-8 “W. E. F.’* care th's Journal 
TERMS: 


SUBSCRIPTION —Three Dollars per annum, in advance, 


copies, 10 cents. 


Cast iron Hydraulic Main, 16 by 18in. Stand Pipes, 5 in. at bot- 


tom, 4in. at top. Bridge and Dip Pipes, 4 in. Address Gas Companies and others intending to erect Lamps 
é: DAYTON GAS LIGHT AND COKE CO., and Posts will do well to communicate with us. 
783-tf 120 East Third Street, Dayton, Ohio. 








WANTED TO LEASE, 





~ Simpkin & Hillyer 








te 
sounts RICHMOND, 
New YORK.—AMERICAN NEWS Co., 39 and41 Chambers Street. MANUFACTURERS OF 7 
Germany.—B. WESTERMANN & Co., of New York. [ W { A The Miner Street Lamps. 
7 MONDAY, JULY 14, 1890. ds (I Wd J a G. Miner, 
| BENCH CASTINGS, CONDENSERS, 823 Eagle Ave. New York, N. Y. 
SITUATION WANTED Scrubbers, Purifiers, Dry Center Seals OC 3 ree ee 
: ’ , , @ COMPLETE STEAM UMP. Aine 
As Superintendent of a Gas Works, FOUR-WAY VALVES, GAS VALVES, - Size ream $71 $75 = 
con eran ee oa “” SULPRATE OF gammonTa areanatus, = ig 
824 Clinton Street, TIADa wma) Pere , IRCUL 
788-tf mapuenede, ie Be PUMPS, ETC., ETC. ne 


Plans, Specifications and Estimates furnished for new works, 





FOR SALE. 


ae “Woainsin 


or alteration of old works. Correspondence solicited. Works, 
Newport News, Va. 














A Well-Located Gas Works, 


Supplying a portion of a large city, and paying good interest on ic A “3 H oO L, Dp E R PA I N 7. 


investment. Capable of large extension Has small 
debt. A party who will put in $10,000 to $15,000 worth 
tensions will receive two-thirds stock interest and mana 
of business, the present owners having other business re 


investment. Address Lock Box 19 


bonded 


of ex- Use Only 


win THE COVERNMENT WATERPROOF PAINT. 


their entire attention. An excellent opportunity for pr 


ofitable Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


787-2 Norristown, Pa, | THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mass, 











The Hot Water Problem Solved. 


The most serious drawback to the general introduction and use of Gas for domestic purposes has 
been the supply of hot water. The only way of heating water heretofore has been by a separate attach- 
ment, which is both inconvenient and adds materially te the expense. 

We are pleased to say to those interested that after many experiments we have been entirely 
successful in making a Gas Range with an ATTACHMENT FOR HEATING WATER AS A PART OF THE 
RANGE, direct from the burners, while the Range is being used for cooking «nd general domestic 
work, in the same manner as water is heated by the ordinary coal or wood range. A large number of 
these Ranges are now in DaiLy Usk, GivinG Perrect SaTisFAcTION, not only for supplying hot 
water, but in all other respects. Our price and discounts to the trade are libera! and satisfactory. For 
further information address 


Cleveland, Picci ie, 
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LACLEDE FIRE BRICK MANUFACTURING COMPANY, 


iL] ene Ann ST. LOUIS, MO. 
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EBSTIMATES AND LUANS FURNISHED BY THE 


LACLEDE FIRE BRICK MFG. CO., ST. LOUIS, MO. 





FORT WAYNE ELECTRIC CO. 


Sweet WAY NH, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 
LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 





W/7 OOo p 
Automatically Regulating 


ARC DYNAMOS and LAMPS. 


Main Office, - - - Fort Wayne, Indiana. 
Factories: Fort Wayne, Ind.; Brooklyn, N. Y. 


BRANCH OF F'ICES. 





Wood Dynamo. 


NEW YORK, - - - - - 115 Broadway. DETROIT, MICH., - - - 57 Gratiot Avenue. 
PHILADELPHIA, - - - - 907 Filbert Street. TORONTO, CANADA, - - 138 King Street, West. 
CHICAGO, - - - - 185 Dearborn Street. MEXICO, F. Adams’ Successors, - - City of Mexico. 


SAN FRANCISCO, - - 35 New Montgomery Street. CUBA, Maicas & Co., . - - - - Havane 
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The Gordon Portico 
Lamp. 

A successful Competitor 
of the Arc Electric Light for 
lighting Store Fronts, Show 
Windows, Depots, Railway 
Sheds, etc., ete. 


The Gordon | Street 
Lamp. 


A. Successful Competitor 


of the Are Electric Light for 


The Lungren Lamp. 


A Successful Competitor 
of the Incandescent Electric 
Light for Interiors, ete. Is 
especially applicable for the 
lighting of Offices, Stores 
Factories, Mills, Spow Win- 
dows, Libraries, and all sit- 
uations where an increased 
illumination is desired. 

More than 25,000 Lun- 
gren Lamps are now in use, 





Testimonials, references, or 
any desired information will 








Gordon Portico Lamp. 


lighting Streets, etc., ete. 





Gordon Street Lamp. 


be cheerfully given. 








O Lungren Lamp. b 


THE SIEMENS-LUNGREN CO., N.E. Cor. 2tst St. & Washington Av., PHILADELPHIA. 





WELSBACH SYSTEM 
Incandescent Gas Lighting. 


OFFICE, DREXEL BUILDINC, PHILA., PA. 


At the Fall Session of the Board of Supervisors 
of Winnebago County, held at the County Court 
House, Oshkosh, Wis., Nov. 26, 1889, the report 
submitted by Mr. C. W. Cook, Chairman of the 
Committee on Public Buildings, recommending 
the use of the Welsbach Incandescent Gas 
Burner in the Buildings under their charge, 
was unanimously adopted, because of the ex- 
treme economy in the consumption of Gas and 








MOSES C: WILDER, MECH. ENGR. 


816-18-20-22 Cherry St., Phila., Pa. 


Volumetric Lamp Governors 


FOR GAS LAMPS & HIGH-POWER BURNERS. 


GOVERNOR BURNERS 


for 
STREET LAMPS AND 
GENERAL USE, 
and 
GOVERNORS FOR ARGAND 
AND OTHER COMMON GAS 
BURNERS IN ALL SIZES 


HORIZONTAL 
Governors 


Specially adapted for 
GAS STOVES, FURNACES, 
Etc., Ete. 





It is well known that a large majority of all High Power Gas 
Lamps in the United States have my Governors attached, and 
they are always used by the leading makers of these lamps. To 
remove any excuse for the use by anyone of inferior and in- 
fringing Governors, a reduction in price has been made, and all 
exclusive contracts are cancelled. 

Correspondence Solicited with all who require a Reliable 
Governor, 


FRIEDRICH LUX, 


Ludwigshafen am Rhein and London. 


ITLuos=sx Mass 


GAS GOVERNORS, 


Gas Balance. 


the superior character of the light obtained. 





GREENOUGH’S 


“DIGEST OF GAS LAW.” 


rice, 35.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com- 
plete. Handsomely bound. Orders may be sent to 


A. M. CALLENDER & CoO., 


42 Pine Street, N. Y. 











CHICAGO GAS STOVE CO. 


MANUFACTURERS OF ALL KINDS OF 


Gas Cooking ald Heating 


APPLIANCES. 


©) 117-119 Lake St., CHICAGO. 


Send for Catalogue. 
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JEWEL GAS STOVES 
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eee ee 


Are Best, 


BECAUSE THEY ARE 


HIGH GRADH, 
Interchangeable, 


RIGHT! 


WwWE USE NO GAS COCEHS. 


All Flames are Regulated by Direct Needle Valves. 











JEWEL CIRCULATING WATER HEATER. 





Write for Jewel 1890 


Catalog. 





GEORGE M. CLARK & COMPANY, 


MAN UFPACTU RERS, 
157 & 159 Superior Street. - - Chicago, Il. 
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NATIONAL 


GAS LIGHT AND FUEL CO., 
218 La Salle Street, Chicago. 


Cc. D. HAUK, Prest. & Gen’l Manager. A. W. GREEN, Vice-Prest. N. A. McCLARY, Sec. & Treas. EK. E. MORRELL, Engr. 


GAS WORKS 


Built, Remodeled, Leased, and Purchased. 





71 Springer Cupolas The total capacity of 


have been installed 


Springer Apparatus 
now in use is over 
25,000,000 ft. daily. 


3 
i in the U. 8. during 
the past four years. 








THE SPRINCER CUPOLA SYSTEM 


Has Proven Itself the most Economical and Satisfactory Method of Gas Manu- 
facture ever brought to the attention of the Gas Fraternity. 


GUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 








GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 








—_—> = . I > = “> >—S= 
= ~ , = ae» +s i} ‘ Set 
, ~>. = gu ee . ce 

- ~~, he - ~J/ . 
a 


Tank — so anil ‘Bfecen Work. 


Fifty Tanks now in operation show the sort of work done, Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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GAS STOVES. 5 GAS METERS. | GAS STOVES. 





THE AMERICAN METER CO. 


Established 1834. Imcorporated 186S. 


MANUFACTURERS OF 


Gas Meters. 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 


Experimental Meters of all Kinds, 


Standard 3 Diaphragm Dry Meter. AND 





Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the Quantity and Quality of Gases. 






































Pressure Gauges of all Designs. 


MANUFPACTORIES, 
598 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St, Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 


AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 


GAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 


GREE ee OLY YS ETAT PRS 
ey Vee) FREE Sw pata sy 





ee aes 


= 


ih ft A ig gt es 


i 
q * 
a 
et 
Py 
1 
he 








56 


American Gas Light Zournal. 





July 14, 1890. 





KIRKHAM, HULETT & CHANDLER, LIMITED. 





PATENT “STANDARD” WASHER-SCRUBBERS 


Erected and in course of construction at present date: 





Capacity. 
Cubic feet per day. 


Altrincham...........- 
Adelaide .... 
Aldershot ...... 
Allegheny, U.S. 
Ashton-under-Lyne = 
Ameterdam. .... ...2.2..2-.- 


se 


Se ene ere 


PS” 


Animal Charcoal Co........ 


Altoona, U.S.A. 


a chred se seens suas 
*cadford .— ae eee 

= Salk Vibkae Sdn aoe 
Siete 
sé 

A orate 3 


oe 
ee ae 
Baltimore, U.S.A. 
ss 


se 


6almain, N.S.W.... 
sishops Stortford |... 


Blackpool.. .... icdeaecbeyea 
I ke cied. eoenen sane 

«é 

eeeaen sak 
Banbury. Lutee heh see en bee 
Birmingham. bart een ° 
Birkenhead. ......... ai 
NER, occa secs avce 
non ened saee 
Burntisiand .... ......<. 
itoston, U.S.A........... 
BOISDRMO 6 cnc iscese 
Burton-on-Trent. ............ 
SNL. sdubudseseca veewe 
EE tia <ideiecadews 
Baerlie 0 & Co.. paiwants «aa 
Shelia rere ee 
Buttalo, U.S.A., Mutual. 

oe Citizen. 

Brookline, U.S.A. .... 
MORMS Neaen sechee sous 


Berlin ...... 
Bournemouth. 


Brunswick 
Beck 
Barmen Rittershausen 
Bexhill 

Brookly ns “ULS.A. 


os Nass: Ti 
Brnoner, Mond & Co. 
oo eee. eee 
ran aaebaatk casas oe 
NL btx6- seg aes sa0n sauiwes 


Copenhagen 
ae 
ye nae U.S. A 
Cineinnati, * 


“ a 


.1,000,000 


&C o., St. “Louis. “ 


600,0C0 
600,000 
200,000 


“1,000,000 


-- 1,250,000 


1.500.000 
1,500,000 
200,000 
100,000 


5 200,000 


350,000 
250, 01 0 


. 1,000, 000 


1,250,000 


. 1,250,000 


1,250,000 


.. 1,000,000 
. 1,000,000 


3.000, 000 
150,000 


1,000,000 
1,000,000 
125,000 
150,000 
400 UO0V 
1,250,000 


. -1,250,000 


750,000 
1,250,000 | 


250,000 


5, 000,000 


600, 000 
250,000 
2,000,000 


- 1,500,000 


300,000 
1,500,000 
350,000 
100,000 
20,000 
20,000 
400,000 
750,000 
500.0' 0 
500,000 
350,000 


“1,250,000 
i o aes + hee 
Bridgeport, U.S es sai 


500,000 
309,000 | 
100 000 
600,000 
125,000 
1,000,000 
.. 1,000,000 
1,000,000 


| 


400,000 | 


2,000,000 
200,000 
1,500,000 
200,000 
200,000 
500,000 
1,500,000 
1,500,000 


Chicago OO enh ee 3.000,000 

_ es ee 1,000,000 

3 <teoee 1,000,000 
ne ia aa -1,000,000 
Crewe. ... -. «- 1,250,000 
Colonial Gas Ww orks Co. ae 100,000 
Cadiz.. : 300,000 
Cc harlottenburg. . edie nate & 600,000 } 
eee 750,000 
| J 100,000 
SS re ee 500,000 
Ss ite oo 750,000 


«é 


BRDU a640 fuse de bees suesen sane 


.1,000,000 


200,000 


Dery .ccoce COCR Ce ew ee eee wee . 1,500,000 


es 2 6 ee 


Re wawie onde 
Dowlais. 
DR ako iid ed bocmdn chemewe 
Denton. ; 
Derby, U.S.A 
Denver, * 

os és 


Dusselldort............ 
[2 y 


Dumfries 
Dunedin, 
Darlington 

Detroit, U.S.A.. 
E dinburgh 


Enfield 
Essen 
Libing 
Falmouth 


Senben 
Friede nshutte . 
Farth 


Goole 

Glossop.. 
Guildford.. 
Gloucester 


Grafton, N.S. 
Grieg 

500,000 | George town, U.S 
7 500,000 


a 








Capa 


“ity. 


Cubic feet per day. 


N.Z 


“e 


ovets waseate 3,000, 000 


100,000 
500,000 
500,000 
350,000 
500,000 
1,000.1 00 


750, 0000 | 


500,000 | 
250, 000 ' 
400,000 
1,250,000 
750 000 


| 


1,500,000 | 


2, 00,000 
300,000 


300,000 | 


150,000 


150 000 | 
300, 000 | 


400,000 
400,000 
500,000 
400, 000 
200,000 
250,000 
300,' 00 


300,000 | 


1,250,000 
300,000 
100,000 


300, 000 | 


250,000 | Lincoln 


Glue kauf. nals aloetale a 200,000 
Hey wood. . Pe Pe ey oe 600,000 
i ee a eee 125,000 | 
GY since Oh ihe acai ahah 25-wo 70,000 
ES SE ne aaa eee oeny 250,000 
LO Ee ae 250,000 
OS SEE aa ee 150,000 
i ae Pee 200,000 
Havana, Cuba. ........... 750, 000 
PROGCUMON souk oc acad casinceceics eee 
Hudde ‘rsfie ld. ape ee. ae ee 300,000 
CS ER 750,000 

” : cnet 1,500,000 

OT Se ae ee 200,000 

Hi: ampton Wick. . 500,000 

Heckmondwiec ke. . eee 500,000 

Haverford west ...........--. 100,000 

JO). 8 Se 50,000 

RENta ts 6 dics asble B Cai as wire 200,000 

Se eee 400, 000 

EO EE ene 300,000 

Hartford, U.S.A .. .1,000,000 

BRNO sede icacaaus placaes 300,000 

NN. © oat . cusigs uae 2..0,000 

BED. tos bop adoavessuggaacwe 200,000 

Ilford bn Nain 2 laine are cia 100,000 

Kingston-on- 1-Hull natu 400,000 

Kidderminster. ..... ossweve Cee 

AU chile 3 vn aii oaimiatote 100,000 

Konigberg ee ee a eS 1,000,000 

tO LA isch teres ose is 300,000 

LONDON :— 

Che Gaslight and Coke Co, : 

POO MOOR «= hts sk as acc4 cece 1,250,000 
‘e ni " ..- 1,250,000 
Se OE 1,250,000 
enw davesecewanbetcs 1,250,000 | 

jake kta aided eae 1,250,000 
-iceds ebeden bait econ 1,250,0¢0 
sé SS ee 


a. a ee Lira ... 2,000,000 
= idee -- 1,500,000 | 
eis atten 1,500,000 | 





Capa 


city. 


Cubic feet per day. 


LONDON—Continued. 


Shoreditch...-....- 


PN dssucweseoves 
e 


Bee BAO... d6i ee venes 


sé 


South Metropolitan Co:— 


Lea Bridge .... 
West Ham 


Greenwich 
Woolwich. 
Vauxhall 


«sé 


ES ee 


ca) 


sé 
ce 


se 


Lowell, Uv. Ss. mm. 
Louisville 66 


Loam Baton..............- 


Lilie 
“cs 


“““ 
sé 


sé 


Luckenwalde...--. 
ee ee 


Lineoln, U. S. A........-. 


Lawrence ‘* 
Lynn -_ 
| Saree 


INS Ju. cece cuweces oes 
Jae 


sé 


sé 


Middteton : 
Manley, N. 8. W. 


Minneapolis, 


~S. A. 


Magdeburg... . 
Memphis, U.S. A 


Nottingham 


Newport, U.S.A 


sé 


ee 
ae 


“e 


Newmarket 


Newark, U 8. A.. 


ee at. 


New York, US. 
2,500,000 Nice 
. .1,000,000 | Newcastle, 
Numea, ts 


N.S. W. 


Namur.. 


Newark .. 
1,500,000 | Oldbury 
.-2,000,000 | Otley 


1,500,000 | Oswestry ........-.-......... 





2,500,000 


.1,500,000 


1,500, 000 

0, 000 
3 000, 000 
3’ 000,000 


3, 00 ),000 
400,000 
3,000,000 
3,000, 000 
300,000 
1, 500, 00U 


3, 000, "000 | | 


3,00 ,VOO | 
3.000, 000 


. .8,000,000 


2,000,000 
150,000 
56u,000 
600,000 


. .2,000',000 


2,000,000 
2,000,000 


.2,000, 000 


“9 


3.000, O00 
1,600,000 
600, 000 | 


1,000,000 | 


1,500,000 | 


500,000 
900,000 
450,000 
750,000 
250,000 
250,000 
330, 000 
300, 000 


250, 000 | 


500,000 
300,000 


1,500,060 


1,000,000 
1,500,000 
1.500, 000 
500,000 
250,000 
1,500,000 


1,500,000 | 


1,500,000 


1.500, 000 | 


1 500,000 
2.500,000 
400,000 
100,000 
750,000 
300,000 
750,000 
1,250,000 


_ 2,500,000 
.. 2,500,000 
. 2,000,000 


1,500,000 
2,000,000 
430,000 
150,000 
680,000 
200,000 


. . 2,000,000 


600,000 
200,000 
100,000 
250,000 
350,000 
500,000 


Capacity. 
Cubic feet per day 


Ober Schlesian ...... <<<<«.<. 1,500, u00 
Otto & Co.’s Coke Works .... 1,500,000 
PUsOROMOR (205 o0- cmedie tuner 2,000,000 
Parramatta, N. S. W.... .... 100,000 
5. PES ALS h PR ae 150,000 
Providence, U.S.A. ..---- 750,000 
meet See baee 750,000 

ONE ics eed bes hos Sodas 300,000 
Oe cee hee eeeeesss.s ..- 800,000 
Portsmouth a wage ere 2,500,000 
ite MRE shake ce.’ sara 2,500,000 
Pittsburgh, oS AY ee 1,500,000 
Portland, + 560,000 
Pawtucket, * ...... 500,000 
CO eee ee 250,000 
ee eee 750,000 
| Rouen ed. dude's o teen 2 ae 
PN ae oo note dc awcme te 1,000,000 
MRI 50k 26" ce enee se cece 200,000 
Richmond, U. S. BER ass cise 250,000 
ol Pa ere 500,000 
Runeorn Soap Co. .... ..- 20,000 
Rockhampton, N. 8. W....--.. 125,' 00 
IIL 5 =. oc 3 a koa uedivowada 1,500,000 
Reading ...... %,000,000 
Reiche nbac Mitt dcenawen does 200,000 
PE ie dae at cede iessawee - 1,750,000 
dene Goa eee aake os 1,750,000 

oe bobe nadec seemed. <<<5 eee 
Smethwick............. 750,000 
ae Sa 1,000,000 
nt a oer oe 1,000,000 

— \eeeeegavetel 2,500,000 

’ Cake ow wae 50,000 

eo ern 50,000 
Sunderland, ..-. --- . 1,500,000 
St. Josephs, U.S . at 250,000 
Ms ceic oe eke aba ene ereyneas x 100,000 
PIII so 0 6s oa Gunbwémer 300,000 
Gy FOCMIONOES « <6 Saue s ness 2,000,000 
ph ae eee 1,500,000 

Lewis, U.S.A... ..:.. 2,000,000 

en 2,000,000 

+ eo 1,000,000 

PES W > 2 sennadeost’<aces 1,000,000 
Silesian Coal Co..... ....... 600,000 


San Francisco, U.S.A-...2,000,000 
sg ---. 2,000,000 


Sheepbridge Coal Co, ........ 40,000 
PONE sec ubadacees widens ears 200,000 
PRINOUR camaGhtines Koeenk ces 300,000 
a a eee 500,000 
SSE ag a ele See ae 150,000 
cov oakiceee am entices 400,000 
Tottenham.... ..............1,000,000 
Toseae, U.BiA.... wesc scene 750,000 
ESS es ae 1,000,000 
| oe 300 000 
WIC neceke code dcod 500,000 
West Bromwich............. 1,000,000 
i | eae 250,000 
Weston-super-Mare.......... 500,000 
i. a re ee 150,000 
Wormwood Scrubs........... 300,000 


Ww illiamsburg, U.S.A.. 600,000 


600,000 


WwW ellington ee eee 150.000 
oO SS ees 300,000 
Wheeling, ih nonce. 500,000 
» SAGES Galea 300,008 
Of See ae eee 100.600 
Wilmington, = CO ae 500,000 
Windsor, N.S. Tetetewssse= SORUGE 
4 oo. ee ea eae 100,000 
Wellington, N. Z..... 2... 250,00 
pO Se ia 175,000 


Fa eten, U.S.A....... 2,000,000 
Wallasey 750,000 


Weimar. wi tein stones a ewe oc Ce 
Wurzen. i an ee ot <li 
Ww orcester, U 1 “> eraney 750,000 
CC et Ta ee 500,000 
BT} See eeesseccees. 200,000 





SOLE AGENT FOR WESTERN HEMISPHERE, 


(GEO. SHEPARD PAGE, 69 WALL STREETNEW YORK. 


July 14, 1890. American Gas Light Fournal, 57 


THE UNITED 
GAS IMPROVEMENT CO.. 


DREXEL BUILDING, PHILA., PA. 




















Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSORS @ PURCHASERS OF GAS WORKS. 
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Standard ‘‘ Double Superheater’’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 


Hirectors of 


WATER GAS PLANTS, 


(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE. 


PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION, 
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ROOTS’ 
GAS = BYE-PASS VALVES. 





GAS VALWE)|BYE-PASS VALVE. 


Quick Acting, Automatic Action 
Sim ple, Reliable 
Hftficient, Durable. Simple Durable. 


Thousands now in use and giving perfect satisfaction. Write for Catalogue and Prices. 


ROOTS’ 
NEW GAS EXHAUSTER. 


= J 4. 
















y — 
rive 


ag S 
* Pita fi: 





We will take pleasure in furnishing estimates on complete plants, including GAS EXHAUSTER, ENCINE, 
and CAS COVERNOR, all connected, complete, on same bedplate. Also, estimates for GAS VALVES, BYE- 
PASS VALVES, and PIPE FITTINGS, arranged in any manner to suit the exhauster room or main connections. 

All flanges of pipe and valve fittings faced off, with bolt holes drilled, all ready to go together. 


a. S. TOWNSEND, General Agent, } 


COOKE & CO. Selling Agents, | \ 22 Cortlandt st, N.Y. PH, & FP, M. ROOTS C0,, Connersville, Ind. 
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ss , GON NELLY & CO., 


SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 











Saves money, saves labor, and is the most efficient purifying agent ever offered as 4 


td 
IRON SPONGE.” substitute See lime. Now used in every State in the Union, and purifying daily over 


thirty-five million cubic feet. Should be used in every gas works. Its own saving will pay for it many times over. 


AUTOMATIC Has been on the market but three years, and in that time has been introduced more generally 

than any invention ever designed for use in gas works. Over two hundred of them now in 
GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 


STEAM JET Designed particularly for small works Combines Exhaust Tube, Steam Governor 

Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 

EXHAUSTER. but little space; uses very little steam; operated by ordinary workmen; saves formation 

of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for mang air with oil gas. No works 
too small to use them profitably. 


Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


CONNELLY & .. No. 111 Broadway, New York City. 


WILBRAHAM GAS EXHAUSTER /48V!S ENGINEERING C0, 


CONTRACTORS FOR ERECTING 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
To burn COKE SCREENINGS for Fuel. 
ARMINGTON & SIMS CO. ENGINES, 


Belting direct to Dynamos, without using Shafting. 
SEND FOR CIRCULARS. 


R EFERENC ges.— Charlestown Gas & Electric Light Co., Charles 
town. = ass.; Se henectady Gas & Electric Light Co., Schenectady 
a F a Be Gas Co., Brookline, Mass. 








Practical Electric Lighting 


By A. BROMLEY HOLMES, A.M.I.C.E. 
87 Illustrations Third Edition. Price, $1.00 


Electric Light Prime:. 


By CHARLES L. LEVEY. 


ple and comprehensive Digest of al) he qaiOst Importan 
ynnected with the running of the Uyoamo and Electr 
with Precautions for Safety, ex 


WILBRAHAM BROS ., Price, 50 cents. 
PHILADELPHIA, PA. A. M. CALLENDER & CO., 42 Pine St., N.Y 


Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. bess 70 Rush St., near Division Av., Brooklyn, N. Y: 


1890 DIRECTORY 1890 


OF THE GAS LIGHT -eglecaneme of the UNITED STATES & CANADA. 


Price, - -_ $5.00. 


A. M. CALLENDER & CO. No. 42 Pine Street, N. Y. City. 
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CHAPMAN VALVE MANUFACTURING 0, LUDLOW VALVE MFG C0. 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants With and Without Independent | 
Nozzle Valve. All Work Cuaranteed. 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 














Parson’ s Steam Blower, pene i 
FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE ggx to 954 River Street and 67 to Sd Vail AV« 
OR OTHER WASTE MATERIAL. TROY, N.Y. 


PARSON’S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL, 


Screws. Indica- 
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PARSON’S AIR JET TUBE CLEANER, 2:: SEE 

\m 2 2nF 

FOR CLEANING BOILER TUBES. E > E oe 

| oo Of 

These devices are all first-class. They will be sent to any responsible party for trial. No sale| a 8 a = gs 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. (QQ) ga” g 
aoe 22s 
H. E. PARSON. Supt.. 33 & 35 Liberty St., N.Y Leee: e2c8 
74. = , «~SE 
9/555 3 aS Sa 
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= \V OODWORK 


Of Every Description 
NEEDED BY GAS WORKS. 





Ro J poory McLean 
GAS 
VALVES. 


298 Momroe Street, N. WV. 






































SEND FOR CIRCULAR AND PRICE LIST TO 


BARTLETT, HAYWARD & CO., 
@PECIAL TRAYS FOR IRON SPONGE OR OXIDE OF IRON. 
Pratt and Scott Streets, Baltimore, Md. | CHURCH'S TRAYS A SPECIALTY. 


Reversiate-STRONGEST-Most Duraste-Most Easity Repaired. 


























VAN DUZEN 
CAS & C CASOLINE ENGINE The Management of Small 


and OTHER MANUFAC: Gas Works. 
TURED GASES AND 
GASOLINE. 
RELIABLE AND BY C. J. R. HUMPHREYS. 
ECONOMICAL. 


Fully Warranted 
- fe DUZEN Price, $1. 


meoGas & Gasoline Engine Co. ‘ — . - 
49 E. 2d St., Cincinnati, ©. Orders to be sent to A. Mi. CALLENDER & CO., WE ALSO MAKE THE CHEAPEST AND STRONGEST 


42 PINE STREET, NEW Y i. § IN THE MARKET, 
A. MacKinnon Machine Co., Agts., 22 Warren St., N.Y. Pins Grecer, New York REVERSIBLE BOLTED TRAYS at. 


THE CLERK GAS ENGINE Co., 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


Wi. W. GOODWIN, Prest. E. STEIN, Sec. S. LEWIS JONES, Asst. Sec. A.J. DOTY, Supt. 











306-310 ELEVENTH AVENUE. NEW YORK. 











The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in running, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of ny engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are espevially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day {or months at a time 


Made in Sizes of 5 10. 15' 20. and 25 Horse Power. All Engines Guaranteed for One Year. 


July 14, 1890. 
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ENGINE ERS. 








GAS AND WATER PIPES. GAS AND WATER PIPES. 





P. D. WANNER, Chairman. A. H. MELLERT, Mangr. of Wks. 


R. B. KINSEY, Secretary. F. A. KNOPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


Reading, Fa. 





eecthtintiaens Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOUN FOX, Selling Agent. 160 Broadway, N.Y. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINCS. 


Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS, 
Columbus, Ohio. 





M. J. DRUMMOND, 
Gietion 





SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N. Y. 


-EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 





AS&WALER: 


Chol ARON,G) 





MANUFACTURERS OF 








SAM’L R.SHIPLEY, P 
HENRY B. CHEW, Treas 


goc8st TER ord 


mn PLL 


JAS. P. MICHELLON, Sec. 
WM. SEXTON, Supt. 





a 





—— 


Cast Iron Gas Water Pipes, lap Valves Fie Hydrant Gasholders. &¢. 


Office, Rooms 7038 & 704, Provident Bldg., 401 Chestnut St., Phila., Pa. 


WARREN FOUNDRY AND MACHINE CO.. 


Established 1856. 








Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 





FROM TWO TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 





CAST IRON PIPE AND SPECIAL CASTINGS| 


FOR WATER AND GAS. 


JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 
CONSULTINC AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 








Contracts taken for all Epetenses 
required at a Cas rks, 
Either for New Works or Extensions to Old Plants. 


(Successor to WM. FARMER) 
No. 94 Liberty St., N Y. City. 


GAS ENGINEER AND CONTRACTOR FOR THE ERECTION 
OF GAS WORKS, OR APPARATUS OF ANY 
CAPACITY. 
Plans and Specifications Furnished. 











“WM. GARDNER, 


Cas Engineer, 


Lewis Block, Room 20, Pittsburgh, Pa. 


Those who intend to make alterations in existing gas plants, r 
who contemplate the erection of new works, will find to their 
interest to open correspondence with the above. Plans made 


‘DENNIS LONG & COMPANY, 


(> LOUISVILLE, KY., 
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Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS 


OF ALI SIZES. 





Kine’s Treatise on Coal Cas. 


A stan ard text-book for the Engineers and Managers of Gas Works, and for all who are concerned 
or take an interest in the manufacture and distribution of Coal Gas, and in the utilization of the 
Secondary Products resulling thereform ; treating also of the Gas Engine, and of Gas Cooking and 
Heating Appiiances 


In 3 Vols. Price per Voi., $10. Sold either by Volume or in Sets. 





aud estimates furnished. 


AM. CALLLENDER & CO., 42 Pine St.. N. Y. 
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4 RETORTS AND FIRE BRICK. RETORTS AND FIRE BRICK. RETORTS AND FIRE BRICK. 4 
J. H. GAUTIER & CO., LACLEDE FIRE BRICK MFG.CO, MANHATTAN 
CORNER OF MANUFACTURERS OF FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, Fire Brick, Gas Retorts, RETORT WORKS 
JERSEY CITY, N.¥. a 
ST. LOUIS STANDARD SEWER PIPE. | ADAM WEBER. 


MANUFACTURERS OF 
: clay Material, Fire Clay Fe Linings Chimney tops | CLAY GAS RETORTS 
Clay Gas Retorts, Dry Milled and Crude Fire Clays, etc. 
: ents: iam tale | AND RETORT SETTINGS 
Gas House Tiles, 901, 903, ana 905 Pine street, FIRE BRIGKS. TILES. ETC. 
ST. LOUIS, MO. | 


Fire Bricks Etc Etc | Office and Works, 15th Street and Avenue C., N. Y. 
9 ° . 


| 
ESTABLISHED IN 1845. 





Ground Clay, Fire Brick and 
Fire Sand in Barrels, B. KREISCHER & SONS, 


J. H. GAUTIER. C. E.GREGORY. C. E. GAUTIER. 
BROOKLYN 


Clay Retort & Fire Brick Works Gas Retorts, 


(EDWARD D. WHITE & CO.) 
saeeneey oat Sa, | TILES, FIRE BRICK. 
VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. | 
Office, SS Van Dyke St., Brooklyn, N. ¥. AND EVERYTHING IN THE FIRE CLAY LINE. 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 











Works, ESTABLISHED 1564.—. Office, Rooms 19 & 20, Lewis Block, 


LOCKPORT STATION, PA. JAMES GARDNER, JR.., PITTSBURGH, PA, P. 0. Box 373. 


Successor to WILLIAM GARDNER e&# SON. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 
H. A. NORTON, No. 4 CENTRAL STREET, BOSTON, MASS., Agent for the New England States. 





GEO. C. HICKS, CHAS. A. REED, THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Supt 
ee Parker-Russell 


Retort andi Brick C0., Mining and Mfg. Go., prToRT  FIREBRICK CO. 


. : CITY OFFICE, 
Fire Clay Goods of all Kinds, Mermod-Jaccard Bldg., Rooms 307 & 308, MANUFACTORY AT 


Broadway & Locust St., St. Louis. Mo. LOCUST POINT BALTIMORE. MD 
5 . 


PROPRIETORS OF THE 


45th St., Clark to La Salle, Chicago. ’ 
OAKHILL GAS RETORT & FIRE BRICK W'KS ' 
Our immense establishment is now employed almost entirely in Clay Retorts, Blocks & Tiles 


GEROULD'S IMPROVED RETORT CEMENT. the manufacture of 
\ cement for patching rors, rating ow wvutnpines and Materials forGasCompanies FIRE BRICK, FIRE CLAY, 








AND BEST QUALITY ONLY. 


Regenerative Furnaces & Water Gas Goods. 





making up all bench-work joints. This Cement is mixed ready | we have studied and perfected three important points. Our re- A N D Fi R E C E fi b NT 
or use. Economic and thorough in ts work. Fully warranted rts are made to stand chenges of temperature, the strongest ws 
: heats of the furnace, and the abrasion of feeding and emptyiny. 
0 stick. For recommendations and price list address We have the exclusive Agency for the West of the celebrated fed and Buff Ornamental Tiles and Chim. 
ney Tops. Drain and Sewer Pipe (from 
C.L. GEHEROULD & CO., Kloenne-Bredel Full Depth and 2 to 30 inches). Baker Oven Tiles 
Semi-Recuperator Benches, 12x 12x2 and 10x 10x2, 
5 & 7 Skillman St., Brooklyn, N. Y. And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces WALDO BROS., 88 WATER ST., BOSTON, MASS 
Western Agent, H. T. GEROULD, Mendota, Dl. | for the use of Coal or Coke as fuel. | Role Ageuts the New England States. 








Boston Fire Brick Works << Gas Retorts and Settings 
Unde. the Personal Supervision of MOR. GHO. C. HICES hate of Chicago. 
Fire Clay Goods of all kinds. Akron Sewer Pipe, Lime, Cement, etc. Agts. for the Arc Gas Lamp & Governing Gas Burners. 


Send for Circulars and Prices to 


FISKE, COLEMAN & CO., Managers, No. 62 Congress Street, Boston, Mass. 
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FRED. BREDEL, C.E., 


Contractor for the Complete Erection and ional of Gas Works. 
Sole Proprietor of the KLOENNE PATENTS for North America. 


Gas Condensing and RECUPERATIVE 
Purifying Machine. FURNACES. 


Doi ll the Work Bet 
ikiciner & Oxide Poriher. Adapted to Retort Houses 
With or Without 


Stage Level. 





No Condensers Required, 


No Naphthaline or Pitch 
is Formed. 


HIGHER CANDLE POWER. 


tar Ammonia Waster fe Inclined Retort 
WATER GAS WASHERS. “hint tetmaetaccs. Benches. 


Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J., and Mr. E. G. Cowdery, Milwaukee, Wis. 
For further information address 


ERED. BREDEL,, 
No. 208 East Seventeenth Street, - - - - we York City. 


FLEMMING’S HENRY MAURER & SON, | 


(ESTABLISHED 1856.) 


Generator Gas Furnace RevoRT WORKS 


Over 1,400 Retorts Now in 
Use in America. 














| THE NEW 


|, HANDY BINDER. 


2 This article may be described as elegant 
in appearance, strong, durable, and possessing many special 


jvalities of its own. It allo the opening of the pages per- 
W bo N J fectly flat, whether one or tate vince are in the binder 
ORKS, Perth Am Y> vite Any number can be taken out and replaced without disturbing 


] lume 
OFFICE, 418 to 422 East 23d 8t., N. Ye he others. The papers are not mutilated for subsequent bind- 
gin permanent form. The binder is supplied with gilt side 


Clay Gas Retorts, tle, and is an ornament to any desk or reading table. The 
JOURNAL, filed in the Handy Binder, becomes a yolume of great 


BEN CEL SETTINGS >  alue, always convenient for instant reference. Handy Binder, 


: P P 7" Postage paid, $1.00. 
Fire Brick, Tiles, Etc. . 








Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N. J. 








NEWBIGGING'S HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 


The present (the fifth) edition marks an important advance on those that have gone before. Consider able additions have been made to the text, 
and much of it has been rewritten and otherwise improved. Price, cloth, $6 A. M. CALLENDER & CO., 42 Pine St.. N. Y, 
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DAVIS & FARNUM MFG. CO., 


BOSTON OFFICE, Room 55, Mason Building, 70 Kilby Street. 








PRINCIPAL OFFICE AND WORKS, Waltham, Mass. 


TUBULAR, PIPE, 


AND 


SINUOUS FRICTION 


SINGLE, DOUBLE, 


AND 





Cstlies, Saami = (1 (e503 


~e . 
— 7 je ~ - ——— 


IRON ROOF FRAMES AND HLOORS. 
Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— ALSO —— 


Gas and Water Pipe, F"langed Pipe, 


Sugar House Work, and Special Castings of all Descriptions. 





Established isel. 


KERR MURRAY MFG. CO., 


FrORL Wha, LIND. 





Imcorporated i1ssil. 





Those who are in need of 


Holders or fas Works Apparatus of any flescription, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


GCEHT AN ESTIMATE FROM Us 
before placing their order. 
As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years «f experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 


® 





BWetimeates, FPlians amc. Specifications Furnished on Application. 
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BARTLETT, HAYWARD &CO. 


Baltimore, nAd. 


Triple Double, & Single-Lift 


GASHOLDERS. 
[rou Holder Tanks. 


ROOF FRAMES. 


PURIFIERS. 


Scrubbers. 





Cirders. OIL STORAGE TANKS. 





BHAMS. aaa Botte: 


The Wilkinson Water Gen Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


HAZEL TON BOILERS. 
Gas Works ae um and Constructecd.. 


CONDENSERS. 


F BENCH LASTINGS 








Pascal Iron Works, «sszss"©° Delaware Tron Works. 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, cccadireconmaall scare \ Se eagmmaal works 


Bench Castings. Iron Roofs. 


Condensers. Street Stops, 
Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 
Hyd. Carriages. 


Water & Oil 





Iron Floors, Tanks, all Sizes. 


Single, Double, ont Triple-Lift Cas Holders. 
SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 


Plans, Specifications and Estimatés for all kinds of Machinery furnislied on application. 
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Engineers, 
Foundries & Works, 
and CAMDEN, N. J. ve € & , | 


Machinists. 


400 Chestnut St., PHILADELPHIA, PA. 


CAST IRON PIPE 


=, Gas Holders, 


SINGLE, DOUBLE, AND TRIPLE LIFTS, WITH 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 
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PURIFIERS, CONDENSERS. 


—_ VE 24S 


Scrubbers. 


BENCH WOR EK. 
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lron Floors and Roofs, Plate Girders. 


Heavy Loam Castings. 


HYDRAULIC WORK. 
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eer a a ie a Sag al ile Lamp Posts, Valves, Ftc. 
SMITH & SAYRE MFG. COMPANY, 
© SORE. Pees, 228 Broatway, N. ¥, @* *- eee 


Machinery & Apparatus for Gas Works 


Drawings, Plans, and Estimates Furnished for the Improvement, Exten- 
sion, or Alteration otf Gas Works, or for the 
Construction of New Works. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, ey 
Oondensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Castings, ete. Purifying 
Roxes and ‘‘Standard” Sernbbers Tahell’s Patent Self-Sealine Retort Doors 








THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


SMITH & SAYRE MFG. CO,, 


No. 245 Broadway, = = = = New York City. 

















WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated Gas 
Company, of New York, writes, under date of Jan. 4, 1889: 





‘We have 320 Brenner Self-Sealing Lids in use at this Station, built by the Smith & Sayre 


Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 
Brenner Self-Sealing Ketert Dear, entire satisfaction.” 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APP: ARATUS AND CONSTRUCTION. 
(SUCCESSORS TO HERRING & FLOYD THOS. F. ROWLAND, Prest. WARREN E. HILL and Cuas. H. CORBETT, V-Prests. THOS. F. ROWLAND, JR., Sec. & Tr 


P. 0. Station G., BROOKLYN, N. Y. 


ENGINERRS AND MANUFACTURERS OF 


Cas Holders 


CONDENSERS, SCRUBBERS, VALVES, 


PURIFIERS, SELF-SEALING RETORT LIDS 
Hydraulic Mains, 


And all other articles connected with the man- 
ufacture and distribution of Gas. 


eine Iron Works, 
W. 20th & 2ist. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors | 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and) SPACEY MEG. CO., 
General Ironwork 


cas arcanarus. siligle and Telescopic Gasholders, 


Bench Castings, Regenerative and Half IRON ROOFS, BRIDGES, LAMP POSTS, 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, Water and Oil Tanks, Coal Elevator Cars, 


Street Drips and Connections, COKE CRUSHERS, BENCH CASTINGS, 








H. RANSHAW, Prest. & Mangr Ww. STACEY, Vice-Prest T. H. Biren, Asst. Mangr. R. J. TARVLS, Sec. & Treas. 


Valves, 
Hydraulic Hoisting Purifier Carriage And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 
Self-Sealing Retort Lids, Improved ; Rolling Mill Machinery and Heavy Castings a Specialty. 
Valve Stand and Indicator, Foundry: Wrought Iron Works: 
Seller’s Cement. 33, 35, 37 .& 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 


Plans, Specifications, and Estimates furnished for Construction 


of New or Alteration of Old Works. Cincinnati, Onio. 








Ba On Foudy C0, %%@,P=t¥ & FOWLER, lis 


Laurel Iron Works. 


| ' adailaas No. 39 Laurel Street, Philadelphia, Pa. 
CHICAGO, ILL. BUILDERS OF 


Gas Works Apparatus, G@ A SEXLOLDERS, 


PURIFIERS, CONDENSERS, | Single and Telescopic. 
EXolders Built 1884 to 1888, Inclusive: 


Bench. V V or kK ' Newport, R. I. Long Island City, N. Y Port Chester, N. Y Malden, Mass. West Chester, Pa. (2d 


Portland, Oregon. Macon, Ga. Ne w Rochelle, N. Y. Paducah, Ky. Lancaster, Pa. (3d 


FOUNDERS AND MACHINISTS, 


Allegheny, Pa. (2d.) York, Pa. Salem, N. J (3d) Norwi ~ ‘ on. Tacony, Pa. (two) 
SPECIALS LAMP POSTS Atlanta, Ga. (2d.) Chester, Pa Omaha, Neb. (2d) Seattle - Mount Vernon, N. Y. 
’ ’ N.Y.City (Central Gas Co)Hazleton, Pa. (2d.) Lynn, Mass. (2d) San Shes . Cal. Binghamton, N. Y. 
Lynchburg, Va. (2d.) Staten Island, N. Y. Little Rock, Ark. Northern Gas Lt. Co , of Concord, N. H. 
ey, . @. Rr uU BEB BB B x3} Rr Sey 7 Saylesville, R. I. Saugerties, N. ¥ Is vington, N. ¥ New York, N. Y. Dover, Del. (2d) 
Rondout, N. Y. Clinton, Mass. (Lan. Mills)South Bosto rn, Mass. Westerly, R. I. Calais, Me. 
Atlantic City, N. J. ( Yhattanooga, Tenn. ‘ibe. N. Y. (2 Willimantic, Conn New London, Conn. (2d) 
Iron Roofs and Floors. Augusta, Ga. Galveston, Texas. (3d.) Woodstock, Or Montclair, N. J. West Chester, N. Y. 
a " -... Waltham, Mass. (2) Omaha, Neb. Malden, Mass Attleboro, Mass, Bay Shore, L. I. 
Plans and Estimates furnished for new works or extensions of Mahanoy City, Pa. Fort Plain, N. Y Staten Island, N. Y. (2d) Santa Cruz, Cal. Washington, D. C. 
old works. New Castle, Pa. Brunswick, Ga Woodstock, Ont. Erie, Pa. (2d) 








WM. HENRY WHITE, 


ENGINEER AND CONTRACTOR FOR THI 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Compenies contemplating extending or improving their Plants respectfully invited, 


Plans. and Estimates Furnished, 
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GAS COALS. CANNEL COALS. GAS ENRICHERS. 





JAMES D. PERKINS, PER EsSIN Ss AZ CO... F,. SEAVERNS. 
228 & 229 Produce H=axchange, New Yor eE. 


Cable Address, ‘‘ PERKINS, NEW YORK.”’ Post Office Box 3695, New York. 


CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


EON. W. LL. SCOTT, Prest. M. HH. TAYLOR, Vice-Prest. 
This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes, (See Map on p. 87 of this Journat, Feb. 16, ’85.) 
POINTS OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 








Also, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BENTUCHY. 


Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES IN THIRTY. 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi. 


tute for OIL OR NAPHTHA. ONE GROSS TON will produce 


10,000 Cubic Feet of 75 Candle Gas, | ( 750,000 Candle Feet of Gas, and 26 Bushels 


or 12,500 “ ‘ — * a equal to 2 as 
—— «  - ae... - | of merchantable Coke weighing 900 Pounds 

This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
in parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, 6r NEWPORT NEWS. Samples will 


be sent and particulars of price, etc., forwarded upon application to above address. 





J AMES & WILLIAM WOO D, The Standard Oil Company, 


REFINERS OF 


Gas and Gannel Goal Contractors, NAPTHA AND GASOLINES, 


ALSO MANUFACTURERS OF 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. A Special Grade of Naptha for 
Gas Companies 


FOR ENRICHING COAL CAS. 


Correspondence solicited. 


Proprietors of the BATHVILLE COLLIERIES (which produce the 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 


other Collieries. This Firm offe 
. - omer No. 43 Euclid Avenue, Cleveland, Ohio. 


STANDARD CANNELS, vo Gas companies. 


| 
We make to order CAP BURNERS to burn any amoun 








Unequaled as Gas Enrichers. under a stated pressure. Send for samples. 
: Pe ° . . ae Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
Analyses, prices, and all furtber information furnished on application to MAIN PROVING APPARATUS. 
© A. GEFRORER, 


Agency for U.S, Room 70, Nos. 2 & 4Stone St. N.Y. City., cuss dig Slash Wiles the. 
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COKE CRUSHERS. 





GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS COAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 


OFFICE, 225 E. German St., “ * 
ROUSSEL & —} AGENTS BANGS & HORTON, 
71 Broadway, N. Y. mu" ¥ 60 Congress St., Boston. 








Cale bdastal Coke Crasher, 


SIMPLE, STRONG, AND DURABLE. 
0. M, Keller, sec. & Supt. Gas Lt.& Coke Co. Columbus, Ind, 


Correspondence Solicited. 








Fuel and ls Applications, 


By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assisted 
by others, ncluding Mr. F. P. Dewey, of the 


Smithsonian Inst., Wash., D. C. 


7 PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 
OCTAVO, PAGES xx, 802. HANDSOME CLOTH, $7-50. 


A. M. CALLENDER & CO., 42 Pine St., N. Y. 


King’s Treatise 00 n Coal (as, 


The most complete work on Coal Gas ever published 





Three Vols. Bound, $30. 





DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Grorcz Lunar. Price $12.50. 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davm A. Granam. 8vo., Cloth. Price $3. 


Orders for tnese books may be sent to this office. 
A, M. CALLENDER & CU., 
42 Pure 82., N. Y. Orry 








THE 


PENN GAS COAL GO, 


OFFER THEIR 


Coal, Carefully Screened & Prepared for Gas Purposes, 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 


209 SOUTH THIED STREET, PHILA., PA. 


FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COATS. 


From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, No. | Broadway (Room 217) New York City. 


EDMUND H. MCCULLOUGH, V.-Prest. 














FRANCIS H. JACKSON, CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 


POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 


Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas. 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


The American Gas Engineer 
and Superintendent's Handbook. 


By WILLIAM MOONEHEY. 


Consisting of Rules, Reference Tables, and Original Matter 
Pertaining to the Manufacture, Manipulation, and 
Distribution of =_=- Gas. 




















350 Pages, Full cit Morroco. $3.00. 


A. M. CALLENDER & CO.., a2 Pine St., N. Y. 
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JOHN J. GRIFFIN & CO., 











Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
52 Dey St., NEW YORK. 75 N. Clinton St., «erev. r. PERSONS, Mangr.) CHICAGO. 


MANUFACTURERS OF 


) METERS FOR MEASURING GAS 


IN ANY WOLrUME. 


Reais Provers, Gauges, Registers, Etc., Etc. ny 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates Cheeorfully Furnished. 











NATHANIBHI TUFTS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRWYZ GAs METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
Pressure and Vacuum Gauges. 


Bayt METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


is enabled to furnish reliable work 


and answer orders promptly. Patent Cluster Lanterns for Street Illumination. 











HAROLD J. BELL. BE A & ’ ONES S. LEWIS JONES 


No. 12 North Ninth Street, Philadelphia, Pa. Works at Royersford, Pa. 


MANUFACTURERS OF 


GAS METERS, STATION AND EXPERIMENTAL METERS, 


Meter Provers, Pressure Gauges, and All Other Gas Appliances in Our Line. 
WE REPAIR ALL KINDS AND MAKES OF METERS, AND THE WORK GUARANTEED. 


High Pressure Meters for Natural Gas, in Iron Cases, guaranteed to stand 300 lbs. Pressure. 
Gas Cooking and Heating Stoves, Hot Plates, Cake Griddles, Waffle Bakers, Boiling 
Stoves, Laundry and Tailors’ Iron Heaters. Hotel and Cafe Ranges a Specialty. 


Corresponadecnece Solicited. 





Estimates F*urnished. 








A. HARRIS. E. L. HARRIS. J. A. HARRIS. 
Bstablisheda 1849. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Philadelphia. 


Manufacturers of Wet and [jry fas Meters, 


STATION METERS, METER PROVERS, 


BXPEHERIMEN TAL METERS, SHOW OR GLiUAZED METERS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 





PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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GAS METERS. GAS METERS. GAS METERS. 
GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES KH XPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS BAR & JET PHOTOMETERS. 


Manufactories: | CAS STOVES. Asgencics: 
512 West 22d St.. N. ¥. | SUGG’S “STANDARD” ARGAND BURNERS, | ! 


* 


77 Elm Street, Cincinnati. 
114 & 216 N. Wells Street, Chicago. 
i 


w 


| SUGG’S ILLUMINATING POWER METER, ; lec ; ; 
| S10 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. |) Wet Meters, with Lizar’s “‘Invariable Measuring”? Drum. 222 Sutter Street, San Francisco, 








EARL ME & MeiLHENN yy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


i 
fy, 
4 
ct 
aa 
os a 
LS 
f 
if 
tau 
i 
{ a 
ee Ae 
La 
Hes 
i ; 
* 
iy a 
in 
f° 
4k 
@: 
ae oa 
ie * 
He 
is | 


= 











WM. WALLACE GOODWIN, President and Treasurer. E. STEIN, Vice-President. H. B. GOODWIN, Seeretary and Superintendent. 


THE GOODWIN GAS STOVE AND METER C60,, 


Successors to WW. WH. GoOoonDw in cé& Co. 


1012, 1014 and 1016 Filbert St., Phila., Pa. 113 Chambers St., New York City. 16 Dearborn, St., Chicago, Ills 
WALDO BROTHERS, Agents, 88 Water Streets, Boston, Mass. 


MANUFACTURERS OF 


DRY AND WET GAS METERS, 


Station Meters (square, cylinarical, or in staves), Glazed Meters, King’s and Sugg’s Experimental Meters, Lamp Post Meters, etc., ete. Meter 
Provers (sizes 2, 5, and 10 feet), Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, Pressure Indicators 
(sizes 4, 6, and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Center Seals, Dry and Wet Governors, Exhauster 
Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete. Also, Testing 
and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Menuufacturers of the “SUN DIAL” GAS STOVES, for Cooking and Heating. 


Goodwin’s Improved Lowe's Jet Photometer. Agents for Bray’s Patent Cas Burners and Lanterns. 
Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed first 


G. B. EDWARDS, Manager, New ‘ork. 
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lass inevery particular, Orders filled promptly. 
S. S. STRATTON, Manager, Chicago. 





©. BECDOMAILD & CO.. 
GAS METER MANUFACTURERS. 


(Established 1854.) 
51 Lancaster St.. Albany, N. Y. 34 & 36 West Monroe S8t., Chicago, Ill. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETC, 





Also STAR GAS STOVES, RANGES, and HEATING STOVES. 
We use only the very best materials, and employ the most skilled labor, and by our long experience (36 years) and personal supervision of every detail 


ve feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the State 


(nspector’s Bapcz, and will be fully warranted by us. Our Annual and Calendar will be sent to Gas Companies upon application. 
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GAS INTO POWER, 


BY THE 


OTTO GAS ENGINE. 


CAS POWER.—A Source of Revenue to Gas Companies ready to engage in Electric Lighting, building of 
a a Water Works, Electric Street Railways, ete. 














fi 











3 Coal for producing Cas is less in amount than that for producing Steam, both being measured on an 
: equal amount of work performed. And, further, with Gas, 

= 50 to 90 per Cent. of Value of Coal is Returned 

= by sale of Coke and Tar, according to the market value of these products. 

iran Labor for handling fuel is reduced, by its becoming centralized and confined to the gas bouse, and frequently 
i has not increased after the addition of a power station. 

aN With Gas Power, cost of fuel is strictly limited to the time of use. 

MANY VALUABLE SIZES 
“of AND RECENT I-3 to 100 
| f 

_ IMPROVEMENTS. HORSE POWER. 
™. 

on Wherever Cas Companies tried Cas Power with Steam Power together in one Station, the use of 
i Steam was subsequently abandoned or restricted, and Cas Power madé to take its place. 

it Where Gas Companies adopt Gas Power for Electric Plants, Water Works, Sewerage, etc., they not only 
ce choose the most economical power for their use, but secure to themselves the numerous advantages of increased 
vil production, without increase of expense, and benefit thereby their entire manufacture. They induce consumers, by 
*) their example, to abandon Steam for Gas Power, and, by establishing special rates, make 
m, 

2" Gas Power the Leading Power ofr To-Day, 

. : AND SOLVE AT ONCE THE QUESTION OF FUEL GAS. 

; iain 
ea * 4 
“Otto Gas Engine Works, 


" SCHLEICHER, SCHUM™M & CO. 
so 151 Monroe St. (Kent Building), Chicago. 83d & Walnut Sts., Phila. 


i 
a | NEW YORK AGENCY, 18 VESEY STREET. 








